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DRILLING MACHINES, © ATKINS & CO. 


s® MEMPHIS, TENN. 


MANUFACTURERS OF 


‘GROSS-CUT, CIRCULAR, BAND AND GANG SAWS. 


- FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF .THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Stee! Diamoad, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality One-Man and Narrow Cross-Cut Saws. 


All Styles, 


UPRIGHT DRILLS, | 


20 to 28 Inch Swing. 


Latest designs and improve- 
ments, All fitted with our 
patent auick return of 
the spindle. 


For cuts and prices address 


BICKFORD DRILL 60., 


‘Ciscinnati. O. 


INDIANAPOLIS, IND. 








170 t+ 180 E. Front St, 





“UNIVERSAL RAD! 


_ RADIAL DRILLING MACHE i 


= THREE DESIGNS, $ Z 
EM BODY ALL DESIRABLE Pent RE 


hase pat: 


(CINCINNATI 














ALL LUMBERMEN REQUIR#& CROSS-CUT SAWS. 


J USE ONLY THE BEST. 


Our CROSS-CUTS are acknowledged as “Incomparably the best in use,” and are. 
We are Agents for Tanite Emery \Vheels and Grinding Machinery. 


TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS, 
WIRE BANK RAILINGS, 
PLANT STANDS, 


FIRE PROOF LATHING, &c. 
Summit Street, TOLEDO, 0 


PATENTS. 


M.D. &L.L. LECCETT, 


Attornevsat PatentLaw 


Patenta obtained in the United States and al 
Foreign countries. 52 


Masonic Building. CLEVELAND, O. 


E.H JONES & Co., 


223 and 265 River St., CLEVELAND, 0. 


Engineers and Contractors, 




















Emery Wheel Machinery. 
F WENDELL COLE, Mi. BE. MANUFACTURERS OF ALL 


Somhnaset of Pendiayivanss 2 —KINDS OF— 
an 
Southern Nortawerior | HAND-CUT 
DETROIT EMERY WHEEL CO. 
) Riqeer teres cotweton.) Piles & Rasps 
: or P. 0. Box 15: 
pbb cmt Wheets 





Extra Tempered. 


RETMNwoLps oe OS.,. 





Worthington Steam Pumps, 


Old Files ‘Re-cut, and Electric Light Engines 


AND 
warranted supericr to 
any machine-cut or| Automatic & Slide Valve Engines 
made. ; 
' Gnderet by oa tote Receive Of all Descriptions, 
Prompt Attention. pa Re 
142 & 143 N. Water-st STEAM PLANTS, COMPLETE, FUR- 
CULUMBUS, O.[62ly NISHED AND SET UP. 











Pee Seen IRON OPEN TURNBUCKLES. 





—MADE BY— 


CLEVELAND CITY FORGE & IRON CO., Cleveland, 0. 












oe ‘PouBle PRESS: 
‘ P.L. SWORD mor achine, 
C.D.SWORD Brick } iT < 
* PATENTED: 
AU G24. "84 






Reenes 














wa OFFICE & WORKS, 
«rBessemer five 
Wes Ever AVE, Room4. 


Llevelean, £7. 


[MPROVED Brick filachine: . 


~ (LAY (RUSHERS, (QRRIERS. ARD wa ; 
ARROWS Brick y rege : 
fake x Truck 


i 








J. M.Schoonmaker Coke Co. 


Manufacturers and Shippers of 


Connellsville 


Capacity of Mines, 2,600 Tons Daily. 


‘iding Connections with all lines of Railroads. 
Office, 120 Water Street, 


Pittsburgh, Pa. 
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STILWELL’S 


Patent Lime-Extracting 


Heater and Filter 


Combined. 


is the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 
boiler. Thoroughly tested. 


Over 3,000 of them in Daily Use. 


This cut isa fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, after the 
(leater had been running two weeks. 


’ Illustrated Catalogues. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 


RAWHIDE VALVES 


FOR BLAST FURNACE BLOWINC ENCINES. 


Guaranteed superior to valves msde of oak-tanned leather, being soft, pliable and very strong. 
4’ Sample orgers-solicited, not to be paid for unless satisfacto:y. ~©8 


Parkim & Bosworth. 
9 & ii SOUTH WATER ST., CLEVELAND, O. 


Machinery Manufacturers’ Association 


_ “FOR SUPPLYING-— 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FYLOURING MILLS, MINES, CAR-SHOPS, RAILWAYS, ETO,, 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
i. H. PRATT, Manager. 
89% St. Clair Be. Sone taennie House, _ CLEVELAND, one 


aw WRITE FOR PRICES. ~@# 
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Steam Pum ps. 


Improved Duplex Pumps 
With Patented Removable Water Cylinder. 





Special Patterns for Fire Pro- 
tection, Hydraulic Elevators 
d Heavy Service. 


The iikereved Dayton Cam Pump, 


BOLLER FEEDING and 
“ WATER: Pumping Rerares from Colle of 
H paratus. 


The Smith-Vaile Co., 
80 DAYTON, OHIO, 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 
AND ALL KINDS OF 


Architectural Wire and Iron Work. 
W. 5, TYLER, a E, H. ALLER, 


Sec. & Treas. 
CLEVELAND. OHIO. 


———_— Pare —— 


Mount Joy Steam Heater 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER 00.. 


MOUNT JOY, PA. 
Self Feeding Magazine. 
Self Draft Regulating. 
Reputation Established. 


Sena cr Ciataloseuvue §$ wy 








FREIGHT AND PASSENGER 


L. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


eS VICTOR SAW FILER. 


Latest and best machine for Filing 
Saws of every description. Absolute in 
action. Elegant in finish. onable 
in Price. Descriptive circular sent on 
wolication. 
Price complete $2.50. 


address, 


Robt. J. Schaeffer & Co., 


(aay) DAYTON, O. 

















Locke Patent Steam Pumps. 


ATR AND ACID BLowers. 





rotection, refineries, breweries, pipe 
m.. fire Resend Clewert hgoerie, pie 


YOUNG & LOCKE, Titusville, Pa. 
Box 991. 43 





THE IRWIN & REBEX 


PATENT 


EXPANDING WATER CONDUCTOR, 


MANUFACTURED BY THE 


S. S. S. Conductor Co. 


LIMITED, 


4163 Lacock Street, 
ALLEGHENY, PA. 


Tas Sranpine SEAM 
allows of an easy and 
secure fastening, keeping 
the pipe far enough from 
the wall to make any over- 
flow from the eave pote = 
“ead, run down the 

nd not the wall ; an vill 
- pen, in case of "freezing, 
; 0 as to abe burating, 
_nd still remain dvabdle- 

peked and water-tight. 


OOS 


Miade in 6 foot lengths of 
a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 
or Leaded 










J AMES PP. WITHEROW, 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


For the Manufacture of Soft Steel. 


Spediall: paseed for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods. Stay Bolts, Lag are 
Pp lates, etc. Will contract to completely erect, equip — place in operati tes 


ye am Whitwell stoves, and steel Seat 9 8 as above. Saas ewe 
“orks abun ¢ appertain: last furnace and steel works construction 
can guarantee panto, and satisfaction $1 





Fabric Fire Hose Co., 


MANUFACTUBERS OF 


Cotton Fire Hose. 


———=) FOR (——— 
MILLS AND FACTORIES. 
HOSE JUMPERS. RACKS & REELS. 


a | py 
5 Barclav Street, 
NEW YORK. 








poy THOMPSON’ 


PROPRIZTOR 
powrR 
CRANES, 


wana FACTURER C 


ota Pe 
C PAILLS. WIRE WORKE 
FOuMNOR: nt PAACT IM eon HOPS. OOCKS.¢° MINES 


et FOUR, 
“rearenets spire Waston Ane 
DVPCRIOR STS 


COMeTIVEMPiv MES MOVIRNEAO TRAVELLING CRANES) 





EBERHARDT’S NEW DRILL... 


HUGHES STEAM PUMP CO. 
MACHINISTS 


and Manufacturers of 


Steam Pumos, 
Hydraulic Presses, 


% 


P oN . 
ha 
vy emer ee 


And General 
Machinery. 


get. 
Elm, cor. Washington Street. CLEVELAND, 0. 


PATENTS. 


JOSEPH A. OSBORNE, 


rFPatent Attorney, 
29 EUCLID AVE., CLEVELAND, OH!0. 


Patent Causes litigated in the United States 
Supreme and Circnit Courts. Unrrep Srartes 
AND Forsien Patents Sgcurep. Seerches and 
Opinions as to the Scope. Validi-y and Infringe- 
ment of patents. Term: Reasonable. 





PcLIPSE 


LECT ROTYPE 


Bee NCRAVING CO. 








J. B. Pierce, Sec’y. 





GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND. O. 


A. C. GETCHELL, 


9 Chief Inspector. 





B. GOULD & EBERHARDT, “EWARK, 


Turns out 20 per cent. more work than any other. 











THE CANTON STEAM PUMP. CO. 


MANUFACTURERS OF 
MILLER IMPROVED, DUPLEX, UNIQUE 
PUMPS. a 


TORRENT STEAM 





Over 10,000 Boiler Feed Pumps in use. 
Every pump guaranteed. Send for illustrated 
and descriptive Catalogue. 





CANTON STEAM PUMP CO., 








RUBBER STAMP fortne WORLD 
c. J. CONC hy, & CoO. 
(Establis 
RUBBER STAMPS 


CORPORATION SEALS. 








21-ly CANTON Onio.! 
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THE ARMSTRONG STEAM HEATER AND 
PURIFIER. 





The heater herewith illustrated is composed of two 
shells, F the inner shell, and E the outer shell. Shell E 
is riveted at each end to the cast iron heads as shown in 
the cut. Fis also riveted at each end to the same cast 
iron head, but on the inside of it, thus leaving a space 
of 10 inches between the shells. The cast iron heads 
each have holes drilled into them, a given distance apart, 
as shown at Q, the purpose of which is hereafter de- 
scribed. The tubes shown in the space between the 
shells, E and F, are expanded into the inner plates of 
the cast iron manifold, as at Q, and directly opposite 
these tubes, in the outer plate of the manifold are holés 


one end, [see pipe “Exhaust,’’] and c’rculates all around of the pans, is sure to settle in the bottoms of the pans, 
the tubes thereby heating the water in the tubes un to a ‘or in the space at the bottom of the heater between the 
point fully as hot at the exhaust steam itself, because the | top of pipe O and the bottom of shell F, [space is desig- 


water in the tubes is under pressure, and as the exhaust ' 


steam is constantly discharged against these tubes from 
the time it enters the heater at the bottom until it passes 
out of the exhaust pipe at the top, it can readily be 
seen that it is impossible to devise any machine that could 
better utilize the heat from the exhaust steam of an 
engine. 

The live steam heater F is connected to the boilers by 
means of the pipes P and O, and is, of course, under 
boiler pressure ; after the water has been discharged 
down onto the pans H H, it lies on the same to the 
depth of the slot in the tops of the pans, the ends of 


with brass plugs in them, which can be removed, and | which is lettered N, and the sides G G; the water flow- 
through these holes the tubes can be scraped out if | ingin through these two slots at opposite ends of each 


necessary. pan, fills the pans, causing the water to run over the 








In the inner shell F area series of pans, which are sides of the pan. The letter G, next to N, shows the 


2A aS ol 


| mee, =e = 
NERHADSTN ee 


THE 
These pans H H havea | ins:de of one side of pan N. 


set into the large pans H H. It will be observed that 
rim 3 inches deep. The inner pans are G G the sides, | the top of the pan is bent towards the water, which 
and N the ends. The water is fed cold through the | allows the water to run over the edge of the panina 
pipe A, and the globe valve at C being closed, passes | thin sheet, until itcomes toa point in the side of the 
down, following the course indicated by the arrow, ; pan, where the same flares towards the bottom, when the 
through the pipe A, entering the heater at the elbow ; water turns and flows down the outside, as shown on the 
just below A. It is forced through the tubes to the! outside of the pan, as per the letter G, second from N, 
Opposite end of the heater, from thence back through | running in a thin sheet over them, until it falls into the 
the next tube agiin to the opposite end of the heater, | |pan K. It runs out under plate L and over the sides of 
then back, going and returning as shown by the arrows | pan K, falling on the bottom shell F, down through 
in the tubes and in the manifold at Q, until it has made! pipe O, and into the boiler below the water line. 

the entire circuit of all the tubes, when it passes out of | | As the temperature of the steam in the live steam 
the heater through the pipe B, following the course | heater F is the driest steam produced by the boiler, 
indicated by the arrows through the pipe B B. The| because at the highest point, it is therefore from seven 
globe valve between C C being closed, it is forced into | ito ten degrees hotter than the steam in the boiler; hence 
the cross ; following the course indicated by both arrows, | the water passing over all the pans and precipitators in 
it passes down through the space between F and E, and | | this heater is heated as hot as the water in the boiler, 
into the live steam heater F, in two streams, falling on | and all the impurities that will be precipitated by evap- 
the pan H H. The exhaust from the engine enters the | oration will adhere to these pans and precipitators, and 
space between the two shells F and E at the bottom of all the heavy matter, which does not adhere to the sides 





ARMSTRONG STEAM HEATER AND PURIFIER. 


nated M in cut] and all the magnesia and lighter matter, 
that has not adhered to the pans N or precipitators G, is 
sure to be caught by the skimmer L. 

The water gauges on the end, and at the side, show the 
depth of the water to the live steam heater, and the 
depth of water of condensation coming from the exhaust 
steam heater. The water gauge on the exhaust heater 
shows the depth of water in the latter, and if from any 
cause the pipe which carries off the water of condensa- 
tion should become clogged up, the water will rise in 
this gauge, thereby giving warning to the engineer to 
attend to the drain pipe. 

This heater is manufactured by W. C. Armstrong, 
Springfield, O., who makes the following calculations as 
to the saving effected by its use: 

Units of heat required to evaporate 1,000 cubic feet of 


EXHAUST 


ia 


as 


water, the amount unet | a 10 hours by a 100 baree- 

power boiler, with feed water 32 degrees withou 

exhaust steam heater .. ... 73,768,750 
Ths number of units of heat. Tequired. to “evaporate 

1.0.0 eubie feet of water with feed water at 32 

degrees. using live steam heater alone. ..... .. 173,768,750 
Number of units of heat required to evaporate. ‘1 000 

cubic feet of water with feed water at 52 degrees, 

using both exhaust and live steam heater... eevee 62,518,750 


Or a saving of 11,250,000 units of heat for each ten 
hours’ work done hy one 100 horse-power boiler. The 
cost of running such a boiler 300 working days, he esti- 
mates at $3,808.35, either with a live steam heater or 
without one; but with this heater, as shown above, 15.2 
per cent. is saved which amounts for one year to $488.86, 


boiler, this saving amounts to the enormous sum of 
$9,777.20. 








A PENNSYLVANIA iron manufacturer says he will 
remove his works to the sea coast if the Mills bill passes. 
African ore is brought as ballast at so low a price that it 
would pay better to remove the works tham use Lake 





Superior ore. 


for twenty years, which is the average lifetime ofa—_ 
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The HOPPES. Feed- -Water PURIFIER. 


Sold on Trial. 


Clean Boilers Cuaranteed. 
SE‘D FOR . 
PESCRIPiIV 


CIRCULAT 





“Hard 4 She et Steel Troughs eesily cleaned. 


HOPPES MANUFACTURING CO., ° . Sprinefie!ld, Ohio. 


THN. “H. JMS GOW; VEC 3 


a Ve 
ER. ry 5 q rs On ye s 





* 2R4 EL Sq 
RUNES Arion” 


GINNATI © HEC 
Se kOR RICE, 46 CENTRAL 














Peundries, This Means Money to You. 


] WACHALAC’S 
: Patent Matches 


AND 
fectlonalFallowboards 


aa Saves Money and 
‘vime. Fmereqaes out- 

put Can be used tor 

©) . ated. Jobbing. .or 


Stove Patterns. One 


























shop saved over $2,000 
a year by their use. 

1 For particulars ad- 
dress, 


J. WACHALAG, 


Chester St., 
CLEVELAND, 0. 



























































CARRY S 


POA Pe P Ss 








GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 
fron Roofing, Crimped and Corrugated Siding, Iron Tile 






>: 





. THE 








Cleveland Foundry C0., 


CLE ELAND, OQ., 


Manuf ictrers of 





or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
&= Send for circulars and price list No. A 





Sharon Steel 


i ligt Gray [roa Castings, 


Japaning, Electro-Plating in 
Nickel, Gronze and Copper. 


Hardware Specialties made on Contract. 


Castings of all kinds, 


Send specifications for prices. 


Casting Co., 


SHARON PA. 


Are ready to receive orders for prompt delivery for Steel 


from one pound up 


to fifteen tons 
932m All work guaranteed equal to any 








We solicit corespondence and samples for 
estimate. 


OFFICE AND WORKS ON 
Piatt St. and C. & P.R.R. 
4@Take Woodland cars to Carr St. 42ly 


Telephone 1107. 





49 WILSHIRE BUILDING, - 





VW .F'. TELORINTOW, 


Steel amd Iron. 


- CLEVELAND, OHIO. 
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THE LIGHT RUNNING 
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Kc ! 
SEWING MACHINE 


SIMPLE 


a) 











7, HAS NO EQUAL y| 
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SEWING MACHINE CO 


ORANGE MASS. 
30 UNION SQ.N.Y. CHICAGO ILL. 
y ST.LOUIS MO. ATLANTA GA. 9 





me FOR SALE BY F— ___| 














BOOKWAL*TER ENCINES 


UPRIGHT AND HORIZONTAL, 
3 TO 10 HORSE POWER. 
OVER 3,000 IN SUCCESSFUL OPERATION. 
Illustrated Pamphlet sent free. Address, 


JAMES LEFFEL & CO0., Springfield, Ohio. 


Eastern Office: 110 Liberty St.. New York. 
Send for Cataiogue B, and mention this paper. 


MANUFACTURERS 


WILL——— 


Eind it to Their Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES. 
= COMMERCIAL PRINTING 


AND 


STATIONERY, 


TO SUIT THE 




















IN QUANTITIES 


Tareest Demands. 


Cleveland Printing & Publishing Co., 





Lithograph Building. CLEVELAND. OHIO, 


WEST'S 
MOULDERS’ TEXT - BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and orig al ru _ for 
btaining good, sound, clean castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experience, 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry toreman 
member of the American Societ; r¢ Mechan, 
ical Engineers and of the Civil Nngineers’ 
Club Of Cleveland, Ohio. 


12mo. Cloth, $2,50 


fully illrstrated and with complete index 
Wil! re mailed, prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send the above 
book and the Iron TrapE Review for one year. 


Address 
CLEVELAND PRINTING AND PUB. CO 


CLEVELAND, OHIO 
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MODERN USES OF TIN. of tin, antimony and copper, is very much used as a 
bushing for engine bearings. For this purpose the fol- 
Iren & Steel Trades Journal. lowing are very good proportions : 

The uses of tin have greatly increased during the last 10; copper, 10. It is also alloyed with antimony alone, 
few centuries of our era. Salmon, in his splendid work | or with bismuth. It serves for inning copper and iron 
on casting tin (1788) describes the methods of work, and | kitchen utensils. To this effect the wrought iron uten- 
mentions the objects manufactured from this metal. | sils are first cleaned with sand and then wiped, and 
We see from the plates of this atlas that table services | afterward immersed in a bath of molten tin, and finally 
(spoons and forks), pitchers, jugs, candelabra, lamps, | rubbed with tow saturated with sal ammoniac. Food 
surgical instruments, chemical apparatus, boilers for | cooked in tin vessels has a slight fishy taste, because it 
dying in scarlet, etc., were being put upon the market dissolves a little of the tin, just as food prepared in iron 
in the most varied forms of that epoch. | contracts a slight taste of ink. 

Griffith, between 1840 and 1850, perfected the manu-| Tin is used in enormous quantities also in the manu- 
facture of tin utensils in a single piece. This industry facture of tin plate. In order to prepare this, the sheet 
became especially developed in France from 1850 to iron designed for the manufacture of it, is cleansed by 

0. 
“h 1876 America began manufacturing impermeable | the pericles of oxide.. Then it is rubbed with sand and 
boxes, without soldering, from singe pieces of metal. immersed in melted tallow, and afterward in a bath of 

To-day, tin is being used in the manufacture of | tin covered with tallow. When taken out it is tinned, 
bronzes for guns, money and medals, and in the alloys | there having formed upon the surface of the sheet a true 
used for making measures of capacity for liquids. alloy of iron and tin covered with pure tin. Tin plate 
Its unalterability in the air, and the harmlessness of its | is as unalterable as tin itself, hecause the iron does not 
salts when they exist in small quantity, causes it to be | come into contact with the air at any point; but if, upon 








Tin, 100; antimony, | 


| plunging it into dilute sulphuric acid, which dissolves | 


employed in our day in the manufacture of culinary ves- 
sels and utensils. Advantage is taken of its malleability | 


~ 


= 
SS 


IN THE SMITH SHOP 


to form from it those thin sheets that are used as wrap- 
pers for chocolate, tea, etc. 

In the various bronzes that it forms with copper, we 
have evidence of the influence that relative proportions 
of the two metals has upon the properties of the alloy. 
Thus, gun bronze, which contains 10 parts of tin to 90 
of copper, is remarkable for tenacity. The bronze of 
tomtoms and belle, which differs from the last-named 
only in its larger proportion of tin (20 to 80 of copper), 
is, onthe contrary, very brittle, although it fortunately 
possesses greater sonorousness than gun metal does. On| 
still further increasing the proportion of tin to 33 parts 
per 67 of copper, we obtain a white alloy, capable of 
taking a polish that causes it to be used for the manu-. 
facture of telescope mirrors. Upon uniting with tin, 
copper loses its ductility. The alloys of these two 
metals increase in density through being hardened, as 
they do also by being hammered. 

A mixture of 20 parts of tin with 80 of copper gives 
an alloy which is brittle at a bright red heat and when 
cold, but which is malleable at a dark red heat. 

When alloyed with lead, the tin forms plumbers’ 
solder. Associated with mercury, it gives the silvering 
of looking-glagses. Besides this, it enters into a host 
of fusible alloys or compositions, known under the gen- 
eral name of white metal. One of these alloys, composed 


| cutting it, we expose the iron, oxidation proceeds more 


from four to fifteen of tin, and, for the rest, copper up 
| to 100. 

| Schiller and Sewald, of Graupen, prepare two kinds 
| of phosphor bronze ; one with 24 and the other with 5 
| per cent. of phosphorus. The demand for this article 
|is daily becoming more extensive. 

| The most important uses of tin are, in Asia, for tin- 
ning copper, and in Europe and America, for the manu- 
| facture of objects from tin plate. The manufacture of 
bronze and white metal likewise consumes a large 


| quantity. 


Petroleum Gas on a Locomotive. 

An apparatus for burning the gas from the distillation 
of petroleum is being tried on a locomotive on the Pitts- 
burgh & Lake Erie. A tank holding 162 gallons of 
| petroleum is placed on the tender, and the petroleum 
runs by gravity in the retort, which is also placed on 
the tender, and the gas is fed into the fire-box by a 
small steam injector. It is said that steam is easily 
raised and maintained. This method isthe invention of 
Mr. William Smith, of Pittsburgh. 





THE YOUTHFUL APPRENTICE. 


a 
























‘extraordinarily increases the compactness, toughness | /ondon. 


|alloy comprsed of from one-half to three parts, by | 
weight, of phosporus, from four to fifteen of lead, | tying machines, ete. 





rapidly than it would if the iron had not been 





Who says that the apprenticeship system has gone out 


a ‘ 


WE GIVE EVERY OPPORTUNITY TO BECOME FAMILIAR WITH THE WORK. 


tinned. |of date in America, after studying the accompanying 
Crystalized tin plate—Upon washing the surface of tin | picture*? It is hard to tell whether the boy is wielding 
plate with a mixture of hydrochloric and nitric acids, | the hammer or the hammer is wielding the boy. At any 
we remove the superficial layer and render visible the | rate, if doing the work and allowing the “boss” to stand 
crystalized surface of the tin and iron alloy. We thus | or sit around and make observations is going to produce 
obtain what is called moire metallic or crystalized tin | a “jour,” the young man in the picture will “get there.” 
plate. | The catalogue-maker certainly has struck a rich vein of 
Phosphor bronze.—It now remains for us to say a few | humor in the situation portrayed. 
words about the new and important use of tin for the| ‘ : ; : 
preparation of phosphor bronze. | THe Machinery Hall of the French International 
: : ;. | Exhibition, to be held in Paris in 1889, will be covered 

In the melting of bronze the absorption of oxygen is | * a" , . , - 
very detrimental, the formation of an oxide of tin rend- | W!tH the largest — roof in existence. The nave of 
ering the metal brittle. In former times an endeavor | this hall will be 1,378 ft. long and the clear span will be 

Q> . . . os ” " s 
was made to prevent this oxidation by stirring the mass | 2/4 ft» the height in the contre being 147 ft. 7 in. 
with wood, or by adding a little zince to it; but for the | These dimensions are largely in excess of those of the 
’ ’ | . . . 

last fifteen years greater success has been obtained by | largest existing roof in one span, that over the St. 
the addition of a little phosphorus. This substance | Pancras passenger station of the Midland Railway in 
This roof is 240 ft.span and 98 ft. high. The 
and elasticity of the product, and gives it, in addition, a | principals of the great French roof are pitched no less 
beautiful golden color | than 69 ft. apart, so that the purlins exceed in span an 
Guns, statues, ornaments and bearings are now cast | ordinary roof. The central span is flanked by two gal- 
from phosphor bronze with the most satisfactory suc- | leries, each 48 ft. broad. The floor area of the machi- 
yee | nery hail, including galleries, is to be 565,000 square ft., 


Kunzel, of Dresden, has taken out a patent for an | °F nearly 13 acres. 





*From the catalogue of Sterling Elliott, Newton, Mass,, manu- 
facturer of cutting-off machines, tap-drill gauges, stitching, and 
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THE STEEL RAIL CATECHISM. 
Q. When was the first steel rail rolled in America ? 
A. In Chicago, IlJ., A. D. 1865. 
Q. Where were some of the earlier steel rail 


mills 
located? A. At Troy, N., Y.; Harrisburg, Pa.; and 
Newburgh (Cleveland), O. 

Q. What gave the first stimulus to steel rail manufac- 
ture in this country? A. The enactment by Congress, in 
1870, of a duty of $28 per ton. 

Q. What has been the result of this policy of protec- 
tion upon the growth of the American steel industry ? 
A. From one Bessemer steel works in 1867, the number 
From 2,679 
tons of Bessemer steel ingots produced in 1867, the total 
production increased to 2,936,083 tons in 1887. From 
2,277 tons of steel rails rolled in 1867, the total produc- 
tion increased to 2,101,904 tons in 1887. 

Q. Bat what about prices, under a protected industry? 


has increased to thirty-eight at present. 


A. In 1867 the average price of steel rails was $166; in 
1885 it was $28.50, and in 1887 it was $37.13. 

Q. Did the tariff remain at $23 all of this time? A. 
No. August 1, 1872, it was reduced to $25.20; March 
3, 1875, it was restored to $28; July 1, 1883, it was 
rediftced to $17, where it still remains. 

Q. What has been the cause of this steady decline in 
prices? A. Partly the reduced cust, owing to improve- 
ments in manufacture, and partly vigorous home com- 
petition. 

Q. Could either of these results have been attained 
had not the manufacture of steel rails been encouraged 
in this country ? 

Q. Have we any reason to believe that British manu- 
facturers would have given us the same good results ? 
A. No. 
shows that whenever, for any cause, there has been a 


A. Certainly not. 


The history of prices for the past twenty years 


scarcity of American steel rails, Great Britain has taken 
advantage of our necessities and put up her prices. 

Q. What has been the result of the introduction of 
steel rails upon railroad-building in the United States ? 
A. When our dependence was wholly or chiefly upon 
Before this 
country began to make steel rails in 1867, our railroad 


iron rails, we built railroads very slowly. 


mileage aggregated less than 40,000 miles; now it is 
over 150,000 miles. 

Q. What has been the effect upon cheapening transpor- 
tation? A. In 1868 it cost 24.54 cents to transport a 
bushel of wheat trom Chicago to New York by lake and 
canal ; 29 cents by lake and rail, and 42.6 cents by all- 
rail. In 1887, the cost by lake and canal was 8.21 cents ; 
by lake and rail, 12 cents, and by all-rail 16.3 cents. 

Q. Then the effect of the introduction of steel rails 
has been to cheapen transportrtion not only by rail but 
by water as well? A. Even so. 


Q. Is this any advantage to the laboring man? A. 





Certainly. In 1870, at rates then prevailing, the labor. | 


ing man in the city of New York paid $1.60 for the 
conveyance to him of a barrel of flour from Chicago. 
In 1880 he paid only 87 cents for the same service. It 
is estimated that the freight charges for the movement 
from Chicago to Boston, 1,000 miles, of one year’s sub- 
sistence of grain and meat for an. adult workingman 
amount to but $1.25. which sum is only one day’s wages 
of a common laborer. 

Q. Isn’t that a rather long answer? 
has “meat” in it. 

(. Are any further beneficial results to be attributed 
to steel raile? A. Yes. 
crops inthe last twenty years could never have been 
moved to either home or foreign markets, had iron rails 


A. Yes, but it 
Our immense agricultural 


continued in use; nor could lumber and coal, or numer- 
ous other heavy products and necessaries of life have 
been cheaply transported to consumers, and the general 
growth of the country thus enhanced. 


Q. What can be said of a policy that proposes to 
throw away all of these good results and launch out 
upon the unknown sea of Free Trade? A. The !ess 


said about it the better. 


MELTING STEEL SCRAP IN CUPOLAS. 


The discussion of the above question, which was so 
general in this country a year or so ago, has lately 
broken out afresh in England. Atthe recent meeting 
of the British Iron and Steel Institute, M. Ferd.Gautie:, 
of France, read a paper on “The Melting in Cupola 
Furnaces of Wrought Iron or Steel Mixed with Ferro- 
Silicon,” which awakened quite an interesting discussion. 

The chief point made against the paper was that, 
while it was very exhaustive, it presented no especially 
new points beyond the common practice in England ; 
nevertheless a number of new idéas were advanced 
which deserve record. 

Mr. John Hardisty, of Derby, gave the following mix- 
ture as producing the best results: Nineteen cwts. steel 
scrap, 1 ewt. Fer. silicon, 6 cwts. hematite pig. The 
tests of the steel castings were in many cases remarkable, 
some of them, without forging, bending cold overa 
radius of 14 times the thickness of the strip to be tested 
to an angle of 180 degs., whilst the tensile tests—steel 
not forged—have been 27°8 tons per square inch break- 
ing strain, elongation 36°6 per cent.—a length of 2 in.— 
and 50°2 per cent. contraction of area. 

Mr. Thomas Turner, of Birmingham, was of the 
opinion that, after thirty years of failure, iron masters 
had now come to a better knowledge of the influence of 
silicon and were more likely to succeed. 


Mr. Charles Wood, of Middlesbrough, said that his 
experience was that in the ordinary cupolas ai the pres- 
ent height it was impossible at one operation perfectly 
to melt the steelso as to get a proper amalgamation in 
If they 
put the steel—which he had done more in the shape of 


the ladle to produce a better class of castings. 


steel turnings, because they were in a far more divided 
state, and were the best way of dealing with it in the 
cupola—into the cupola, it invariably came out ina 
partially unmelted state. If they got the metal very 
hot, and let it run into the ladle and stirred it up there, 
they certainly did partially melt it, but when they got 
their castings and began to plane them, they found the 
The strength 
of the metal was increased, perhaps one or two per cent. 

M. Gautier, in reply to Mr. Wood, said that the lat- 
ter’s remarks upon the difficulty of melting small scrap 
astonished him. About a month ago he had melted very 


steel quite separate from the other metal. 


small scrap ina cupola with ferro-silicon without any 
difficulty. 
partly oxidized. 


Perhaps in Mr. Wood’s case the scrap was 





MISTAKES OF MUNICIPALITIES, 


To enumerate all the mistakes of municipal councils 
and boards, with reference to their treatment of manu- 
facturers, would require much space. We can devote 
attention to only a few. 

Municipalities make a great mistake when they sup- 
pose that manufacturers are to be treated any better or 
any worse than other business men. Bonusing a con- 
cern from the public funds is as bad policy as refusing 
to extend water mains to a shop that needs it. All that 





any manufacturing establishment has a right to ask is a 
reasonable protectioa from fire, flood and mob, ordinary 
transportation facilities, and an open field for competi- 
tion. Manufacturers, as a rule, do not desire more, and 
to grant them lessis clearly an infringement on their 
rights as tax-payers. 

Municipal boards make a mistake when they refuse to 
treat with manufacturers on a business basis, but rather 
insist upon cast iron rules, which are all right for small 
transactions but are better in the breach than in the 
observance, when larger and more important matters are 
involved. A case in point: A large rolling mill and 
steel works, using 2,500,000 gallons of water per day, 
asked the water works board for a reasonable rebate, 
The best rate that could be obtained would run the 
water rent of the concern up to nearly $300 per day. 
Instead of coming down to a reasonable basis and mak- 
ing a contract that would have brought to the city from 
$25,000 to $50,000 per annum, the astute board allowed 
the iron company to lay an independent line of its own, 
four miles long, and put in its own pumping engines, 
thereby reducing its water rent to less than $50 per day, 
and leaving the city out in the cold. 

Municipal officers make a mistake in presuming that 
manufacturers are necessarily enemies of society and 
bold violators of the law. 
laws are passed for smoke abatement, shop inspection, 
and the like—all highly necessary, but too often so 
hedged about with red tape and thwarted by inefficiency 
as to become grievously burdensome, without in the 
least attaining the results desired by both the manufact- 
urers and the law-makers. 


Under this mistaken view, 


Smoke inspection that only 
inspects but does not abate, is worse than no inspection 
at all. 
illy drawn ordinance and appointing some political fa- 
vorite to enforce it, the whole thing is done. The prime 
requisite, however, viz.: intelligence in framing the law 
and both intelligence and impartiality in enforcing it, 
are conspicuously lacking. 


Local legislators suppose that, after passing an 


Too often, business men are themselves to blame for 
this state of affairs. They should not only actively 
interest themselves in municipal politics, but should, 
when occasion demands, accept office for the good of the 
community. Were this done, the political leeches 
would soon be without an occupation. 








THE recent figures of the IRon TRADE REVIEW, in 
regard to the cost of the lake transportation of iron ore 
from Lake Superior to Lake Erie and Lake Michigan 
ports, have had the effect of stirring up two very worthy 
Their 
comments appear on another page and will be read with 
So far as the Iron TRADE REVIEW’s figures 


contemporaries to figuring on their own hook. 


interest. 
are concerned, they were based upon information derived 
from unimpeachable sources and can be taken as correct 
so far as they go. The Marine Record thinks they do 
not go far enough. Perhaps so, but its additional esti- 
mates, even if we allow them, are certainly too high in 
many particulars. However, the subject is one of interest 
and no harm can result from getting as near the facts as 
possible. 








To THE courtesy of Senator David Morison, of the 
25th District, the Ron TRADE REvIEw is indebted for 
a copy of Volume VI, of the Report of the Geological 
Survey of Ohio. The volume is one of great economic 
value, dealing as it does with the new natural gas and 
oil districts of Uhio ; the drilling and care of gas and 
oil wells ; the transportation and modes of using natural 
gas, etc. Under the able direction of Prof. Edward 
Orton, State Geologist, a vast fund of practical informa- 
tion has been collected and put in convenient form for 
ready reference. Some idea of the exhaustive researches 
made by Prof. Orton may be obtained from the fact that 
he has carefully obtained and printed the record of 
nearly every important gas or oil well in the State, show- 
ing geological formation, results, etc., a work that must 
have involved a prodigious amount of labor. 





Ir is now claimed that Eastern rail mills are practi- 
cally excluded from the Western markets, since $32@ 
32.50 at Chicago does not net more than $28.50@29.00 





at the Eastern mil]. 
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IRON ORE TRANSPORTATION. 





Florence (Wis.) Mining News. : 
“Is the Florence Mining News quite sure of its figures 


in stating that the cost of hauling ‘iron ore from Esca- 
naba to Lake Erie ports last year amounted, on an aver- 
age, to $1.42} per ton?” The question is asked by the 
Cleveland Iron *TrADE Review, which proceeds to 
show, by minute figuring, that the cost of hauling ore 
from Ashland to Cleveland, a greater distance than from 
Escanaba, was only a little over 42 cents per ton. It is 
necessary right here to affirm that the Mining News was 
absolutely correct when it stated that the average cost of 
transporting ore from Escanaba to Lake Erie ports, last 
year, was $1.42} per ton. And it is also necessary to 
state that the IRon TRADE REVIEW is, without doubt, 
approximately correct when it asserts that the average 
cost of hauling ore from Ashland to Cleveland, last year, 
was only a trifle over 42 cents perton. It may seem 
paradoxical to say that the statements of the two papers, 
which appear to conflict so strongly, are both correct, but 
such is nevertheless the truth. The only mistake made 
is that the REVIEw in inferring that the Mining News, in 
giving the average cost per ton of sending ore from Esca- 
naba to Cleveland and other ports, last year, gave the 
cost to the carrier. The Mining News was speaking of 
the price that the shipper had to pay for sending ore to 
market and the lron TRADE REvIEw, misapprehending 
the matter, give, in rebuttal, some very interesting fig- 
ures showing the cost, not to the shipper, but to the carrier. 
The figures given by the Mining News were based upon 
the charters made last season by the Florence Mining 
Company. They are, as already stated, absolutely cor 
rect, and were published for the purpose of comparison 
with the lower rates which prevail this year. The 
REVIEW, therefore, does not really contradict the Mining 
News, because each paper treats of a different matter. The 
Review’s article is most timely as showing the immense 
profits made by vessel owners last season, and is repro- 
duced because of the valuable information it contains 


concerning the subject to which it relates. 


————— > —_— 
Marine Record. 


Let us figure some more. We have no masters of 
3,000-ton steamboats who give up their navigation ser- 
vices for $85 per month, but do average of $175 per 
month, counting, as our contemporary does, eight sailing 
months to the season ; the pay of first mate usually is 
$80 per month; «second mate, $60; engineer, $115; 
second engineer, $75; cook, $60; boy, $20; four firemen 
$40 each, $160; six seamen, $30 each, $180; two oilers, 
$40 each, $80 ; two lookouts, $40 each, $80; two wheels- 
men, $40 each, $80, making $2,160 per month for salaries 
alone. 

ln computing the cost of transporting ore, it is neces- 
sary to take into consideration the entire expense of the 
steamboat, such as harbor towing, which is $50 per trip; 
(and no $85 captain of a 3,000-ton steamboat is likely to 
run to risk of getting to dock in our narrow and shallow 
rivers without a tug), insurance, $138 per trip, or close 
on to $500 per month ; taxes, $50; private light $75 per 
year, shore expenses,'which are heavy and eat up much, 
such as telegrams, $400 per year ; carpenter work, $200 
per season; outfit in the Spring, $2,000; laying up, 
$350 ; handling ore, 22 vents per ton, for loading, 4 cents 
for trimming, and 18 cents for unloading. 

It appears that some one is misleading the editor of 
Our contemporary in regard to the cost of transporting a 
ton of ore. While it surely does not cost $1.424, it does 
cost more than 42} cents per ton, as any one who will 
take the trouble to follow the expenses given above must 
surely acknowledge. 





—— 
Proportions of Steam Boilers. 

In arecent communication to the Societe Scientifique 
Industrielle of Marseilles, M. Stapfer remarked that as 
he had never met with any good practical rules for the 
froportions of boilers for steam engines, he had taken 
the trouble to examine a very large number of different 
types, which were working satisfactorily, and from them 


with smaller boilers than were required with engines 
using steam of lower pressure. The amount of steam 
space to be permitted depends upon the volume of the 
cylinder and the number of revolutions made per minute. 
For ordinary engines it may be made a hundred times 
as great as the average volume of steam generated per 
second. The section through the tubes may be one-sixth 
of the fire grate area, when the draft is due to a chimney 
from 27 to 33 feet high, which in general corresponds to 
a fuel consumption of 12.3 pounds of coal per square 
foot of grate surface per hour. This area may be re- 
duced to one-tenth that of the grate when forced draft is 
employed, but for flue boilers without tubes the area 
through the flues should not be less than one-third or 
one-fourth the grate area. 
JR is ARI tee 
The Effect of Protection. 
Western Manufacturer. 

A well-known statistical work gives a comparison of 
the matérial progress of France under protection and 
England under free trade, which, if figures are of any 
value as factors in our argument, should dispel the 
dream of free trade which is impending. The pros 
perity of France and its recuperative powers as shown 
in its recovery from the era of Napoleonic extravagance 
and blundering war and defeat, is so illustrious in exam- 
ple of the value of a protective policy, that without 
referring to statistics it is plain to all men. But to give 
the actual figures showing the decline of England and 
the growth of France and the United States under 
diverse systems should clinch the argument beyond 
dispute. 

The comparison is based on the returns of legacy 
duty— 

In 1826, England was 10s. a head richer than France. 

In 1859, England was 19s. a head richer than France. 

In 1877, England was 5s. a head poorer than France. 

France has 57 per cent. of her land under tillage, and 
it is increasing every year. 

The United Kingdom has 30 per cent. of her land 
under tillage, and it is diminishing every year; but the 
population of England increases much more rapidly 
than the population of France. 

The commerce of England has increased 21 per cent. 
in 10 years. 

The commerce of France has increased 39 per cent. in 
10 years. 

The commerce of the United States has increased 68 per 
cent. in 10 years. 

The commerce of the whole world has increased 26 
per cent. in 10 years. 

So much for the blasting effects of protection ! 


——— 





Registry of Mechanics and Artisans. 

At Washingtop, May 25, Senator Turpie introduced a 
biil to provide for a sort of ‘directory’? of the most 
skilled mechanics and artisans in all parts of the coun- 
try. The bill makes it the duty of the Commissioner of 
Labor annually to compile from the best and most 
authentic sources and to prepare and publish a book, to 
be called the “ Register of Labor,” to be of the size of 
the Army and Navy Register combined, to contain the 
names and addresses of persons of known excellence in 
their vicinity in any line of skilled labor or mechanism, 
the names to be taken in proportion to population from 
the different States and Territories. Oaly names of 
persons actually engaged in the manual work of their 
respective callings are to be published. The list is to 
be carefully revised each year. No name is to be drop- 
ped from the Register as long as the person is known to 
be engaged in the occupation stated, and losses in the 
list by death or other causes are to be replaced by other 
names taken from the same locality. The number of 
books to be published is to be twice the number of Army 
and Navy Registers authorized to be published. 


Good Rules—Adopt Them. 
Reduce the old stock—sell off the old goods cheap. 
Stock up with new novelties. 





had deduced the following rules: The water level in 
the boilers of torpedo boats was usually placed at two- | 
thirds the diameter of the shell, and in marine, portable, 
and locomotive boilers at three-fourths this diameter. | 
The surface from which evaporation took place should, | 
however, be made greater as the steam pressure was | 
reduced—that was to say, as the size of the bubbles of | 
steam became greater. To produce 100 pouuds of steam | 
per hour at atmospheric pressure this surface should not 
be less than 7.32 square feet, which may be reduced to | 
1.46 square feet for steam at 75 pounds pressure and to 
0.73 feet for steam at a pressure of 150 pounds. It is for 
his reason that triple-expansion engines can be worked 





Push trade with energy. 
Advertise judiciously. 
Be careful in giving credit. 
Run a cash business, or as near to it as possible. 
When your stock gets low, use the telegraph to order 
goods rather than lose a customer. 

It is not the amount of goods sold, but the profit on 
them, that makes one grow wealthy. 

Cash customers can be held by fair, generous and 
courteous treatment. 

Credit customers sometimes quit when their bills grow 
large. 


LAKE SUPERIOR IRON NOTES. 
Special Correspondence to the Inon TrapE Review. 

FLORENCE, Wis., June 4.—Some weeks since it was 
apprehended that the. big Chapin mine would be closed 
on June 1, owing to the state of the market, but the time 
has come and passed without the fear being realized. A 
few days ago Supt. C. H. Cady informed your corre- 
spondent that it had not been decided to close the mine, 
but he said that it was somewhat uncertain what course 
would be adopted in the future. There had been little 
improvement in the market, he stated, since April 1, and 
it was difficult to tell what might happen. Supt. Cady 
stated that about 100,000 tons of Chapin ore had been 
sold, being 25,000 tons less than the amount in stock on 
May 1. The working force has neither been increased 
nor reduced recently. The amount of ore mined daily 
is about 550 tons. The mine is quite an active shipper, 
but little of the ore sent away comes from the stockpile. 
The ore now being mined is about all that is shipped. 

The management of the Ludington mine is happy 
over the discovery of a new vein of ore, which lies west 
of the present workings. The quality of the ore is excel- 
lent. The vein where crosscutted is only eight feet and 
a half wide, but it may widen with depth or at another 
point. 

The famous Hamilton shaft at Iron Mountain, proba- 
bly the deepest iron shaft in the world, is now down 
1,030 feet and is still being sunk deeper. Its total depth 
when work upon it is stopped, will undoubtedly 
approximate, and perhaps exceed, 1,200 feet. 

Wealthy lumbermen of Saginaw, Mich., are exploring 
the old Saginaw mine, in the Marquette district. 

The large mines continue to make regular shipments 
of ore, but in limited quantities. Little energy is being 
displayed in the way of shipping ore, and there promises 
to be less activity unless the market changes for the 
better within a short time. 

There is some talk of consolidating the Nimikon, 
Kakagon and Bessemer mines, three Moore-Benjamin 
properties. 

The lake shipments of ore up to the close of the last 
shipping week aggregated 376,801 tons. 

The Puritan mine, in the Gogebic district, which was 
sold on April 26, is now called the Ruby. 

Recent developments at the Pewabie shaft, near Iron 
Mountain, are most encouraging. It looks as though the 
great Chapin vein would be encountered. The parties 
conducting the Pewabie exploration are mostly members 
of the Chapin Mining Company. 


—— 


New Method of Procuring Aluminum. 

In the Comptes Rendus Mr. G. A. Faurie gives the 
following method of procuring aluminum: Two parts 
of pure, finely-powdered clay are mixed into a paste 
with one part mineral oil or other hydro-carbon. One 
part sulphuric acid is then added, and the mixture is 
carefully agitated until it becomes a uniform mass of 
a yellowish color. Afterward the mass is heated ina 
crucible to a temperature of about 800 deg. C. (1,492 
deg. F.), until the decomposition of the hydro-carbon is 
complete, when it is allowed to cool. The obtained 
.product is powdered and mixed with an equal weight of 
This mass is then heated to white heat 
in a closed graphite crucible. 


any metal dust. 
After cooling, a number 
of metal beads are found in the crucible, which are an 
alloy of aluminum and of the other metal used, out of 
Accord- 
ing to the inventor, the same method can be employed for 


which the aluminum can be easily separated. 


separating silicon, calcium, magnesium, etc., from their 


oxides. 
—_ 


Cheap Hand Grenades for Shops 
An effective composition for a “hand grenade”? fire 
extinguisher is salt 19.46; sal 
8.88; water, 71.66, or 20 pounds of salt, 10 pounds 
of sal gallons of The 
flask should be of thin glass, so that when thrown 
The 


grenades, costing but little, can be distributed freely 


common ammoniac, 


ammoniac and 7 water. 


with force against any object it will fall to pieces. 


over the premises to be protected; and, should a fire 
occur, break a bottle, or several bottles, over it, anda 
disaster may be averted. 

DuRING the recent meeting of the National Associa- 
tion, at Pittsburgh, the manufacturers of base burners 
met and affirmed last season’s prices and discounts. 


A Wi.Mmrincton (Del.) firm last week shipped a 
24,000-pound shearing machine which is to cut 9x2}-inch 





Cash customers never leave unpaid bills. 


flat iron. 
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THE COST OF PRODUCTION OF AMERICAN 


AND FOREIGN ORES. 
American People. 

Mr. Jeremiah Head, who is well known to the iron 
trade of both the United States and Europe, read a 
paper before the Mechanical Science Section of the 
British Association, at its meeting at Manchester, on 
“The Iron Mines of Bilbao.” The paper was a most 
able one, full of information, and of the utmost value, 
not only to the iron ore producer, but to the consumer 
of his product in this country. 

We purpose in this article to deal with but one phase 
of Mr. Head’s paper, that is the cost of producing a 
ton of ore in Bilbao, Spain, and Cleveland, England, 
compared with the cost in the United States. 

It may be unecessary, however, as preliminary, to 
remind our readers that the Bilbao mines are cheaply 
worked in open cut or quarry, the hills containing the 
mineral being gradually cut away in levels or steps. 
Mr. Head states in his paper that two or three thousand 
tons of ore are often brought down in a single blast, the 
masses being broken with wedges, hammers and crow- 
bars. The ore is then transported by tramways and 
dumped into the holds of the vessels, ready for shipment 
abroad, the only handling, after breaking the ore, being 
to load it into buckets. There are some exceptions to 
this method of loading, but this is the common one. 


Mr. Head states that the cost of labor in quarrying 
and selecting in the Campanil mines is as low as ls. per 
ton, but in the Rubio mines it rises to 2s. perton. Of 
this, from 2}d. to 43d. is for explosives and tools, and 
the rest is for labor. The wages paid drillers are from 
2s. 6d. to 3s. per day; the laborers and loaders, Is. 6d. 
to 2. 6d.; women and boys, Is. to ls. 6d. The hours of 
labor are from 4:30 in the morning to 7:30 at night, sub- 
ject to two hours’ rest at midday and a half hour each 
in the morning and afternoon, making twelve solid 
hours daily, or a total of 72 hours per week. 

In Cleveland, England, at the Lumpsey pit of the 
Messrs. Bell Bros., the hours of labor are 46 a week, and 
the earnings of the miners 5s. 6d. a day, which we 
imagine is a little above the average of the district. 
Common labor receives from 3s. to 3s. 6d., and boys 1s. 
to 1s. 6d. 

In Lake Superior, which, so far as this country is 
concerned, is the district which should compare with 
Cleveland, England, and Bilbao, Spain, drillers receive 
from $2.25 to 2.75 a day; laborers from $1.60 to $2, and 
boys—of whom very few, not to exceed 50, if, indeed, 
that number, are employed in the Lake Superior mines— 
receive from $1 to $1.25 a day. 

The hours of labor in the Lake Superior mines are 55 
to 60 per week. 

Now, making a comparison of these three districts, the 
hours of labor, etc., would be as follows: 





Wages per Day. 




















| Jabor | : i a 
District. of all | Drillers | Com- | Boys or 
lclasses.| | .OF | mon la- | wowen 
| | miners. | borers. | 
’ : » | §$0.69.4 tol  $0.362to| ($0 242 
Bilbao, Spain................ 72 | 1 0.72.6 11 0.604 lt 0 362 
| ($0.726 | ($0.242 
Cleveland, Eng.............. 46 | $1.21 11 70.846 Fi 0.604 
a ie F /f$2.25 | f$1.60 | /$1.90 
Lake Superior, U. S...... 55 to 60| 1 2.45 13°00 I{ 1.25 








It will thus be seen that the wages of miners in the 
Lake Superior district of the United States are more 
than 3} times what they are in the Bilbao (Spain) dis- 
trict, and more than double what they are in the Cleve- 
land (England) district. 

The hours of labor in the United States are more than 
they are in England, though not so many as in Spain, 
but the conditions under which the labor is performed 
in the Lake Superior mines are such as to render it less 
trying than in England, the mines, as a rule, not being 
as deep and the labor in them not as exhausting. 

Mr. Head, in further continuation of his subject, 
shows that the cost of labor per ton of ore at Bilbao is 
5d. (10c.), and at Cleveland 114d. (23c.), but the cost of 
labor per ton of metallic iron in ore is 10d. (20c.), at 
Bilbao, and 364d. (73c.) in Cleveland. In other words, 
the mining labor in a ton of ore in England is twice as 
much as the labor cost of a ton at Bilbao, but in propor- 
tion to the metallic iron contained in each ore, the 
Cleveland cost is 34 times as great as that at Bilbao. 

We have no very recent figures of the labor cost of a 
ton of ore in the Lake Superior district, but some figures 

secured a number of months since, which we presume, 
have not changed materially, show the average cost per 
ton of ore at one mine in Lake Superior to be 89} cents , 





at another, $1.33. Compared with Bilbao the labor cost 
to a ton of ore in Lake Superior would be, say on a basis 
of $l atonu, ten times what it is in Cleveland. The 
average metallic content of Lake Superior iron ore is a 
little more than Bilbao, but still the labor cost of a ton of 
iron ore in the Lake Superior region would be, at least, 
eight or nine times what it would be at Bilbao. 

And yet there are those who, notwithstanding these 
facts, demand a reduction in the tariff on iron ore, 
though 1,141,774 tons were imported into this country 
in the twelve months ending June 30, 1887. 


——— = 


THE ELECTRIC LIGHT IN BOILERS. 


———_=>— 


Power-Steam. 

In a recent editorial note in Power, mention was made 
of some experiments conducted in Germany for the pur- 
pose of watching the action that goes on inside a steam 
boiler when it is performing its regular work. Accord- 
ing'to Mr. E. Blass, the details of the apparatus were as 
follows: A hole was made in the upper part of the 
shell, S, and a stuffing box was attached. Through this 
stuffing box a thick glass tabe, T, was passed, and the 
joint between this tube and the shell was made steam- 
tight by suitable packing. A small incandescent electric 
lamp was then lowered into the tube as shown in the 
cut, and by means of this and a galvanic battery the 
entire interior of the boiler could be lit up. 

The sight slot was attached to the head of the boiler, 
as shown on the right of the cut. A small casting with 
flanges at both ends was first riveted to the head, and to 
the outer end of this a glass plate, A, three eights of an 
inch thick, was secured by means of bolts passing 
through a slotted face plate. Gaskets were placed 
between the glass and the metal, to make the whole 
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steam-tight. The slot in the face plate covering the 
glass A, was 5 in. long and half an inch wide, and 
through this the observations was made. 

A cock, B, was fitted to the main casting, and a long 
slot was cut through it, as shown. When this cock was 
opened by a wrench the apparatus was ready for use ; 
and by closing the cock the glass plate, A, could be 
relieved of the pressure upon it. 

We are not aware that any discoveries of practical 
importance have been made with this apparatus; but 
the experiments were very interesting. It has been pro- 
posed to apply the same device to the cylinders of sim- 
ple, compound and triple expansion engines, in the 
hope of procuring direct evidence concerning cylinder 
condensation ; but as the time during which this con- 
densation takes place is so very short, it is probable that 
the water is in such a fine state of subdivision that it 
does not make the steam appreciably opaque. 


—— 





The Engineer. 

Professor Woodward, of St. Louis, in his speech to 
the American Society of Engineers at Nashville, said: 
“The engineer is a creation of recent date. Engineer- 
ing is a modern profession. The Romans invented the 
full centre circular arch, and so took the first step in 
real engineering. But beyond the arch they made little 
progress. The masonry of their aqueducts involved no 
second step. In a climate like ours, with wide ranges 
of temperature and humidity, their arches would have 
crumbled in a century. Look for a moment to the ele- 
ments which distinguish New York or Boston to-day 
from the New York or Boston of 100 years ago, and see 
to what extent we are under obligations to the engi- 
neer.” The association has been taking a trip through 
the big cities of the South. 

VE a eb 

A COMPANY with a capital of $100,000,000 has been 
formed in Canada for the purpose of tunneling the 
Detroit River. 





LOVE’S IRONY. 





BY A BLAST*FURNACE MANAGER. 


; [Verses read at the banquet of the American Institute of Min- 
ing Engineers, Birmingham, Ala., by R. W. Raymond.| 


I frankly own ’tis not my part 
To sing as pets can ; 

In strains of ordinary art 
I praise my Mary Ann. 


When first by love’s reducing flame 
I found myself surprised, 

And in her coal-black eyes became 
Completely carbon-ized. 


All former dreams up chimney-flue ; 
we aes of me te th h 
o other train of thought goes throu 
The tunnel of my — . 


At merest touch of her fair hand 
feel love’s potent spell ; 
he in-walis of my heart expand, 
As they would burst the shell. 


Her hair is dark as magnetite 
(In not too lean a piece) ; 

Her face is like a limestone white, 
Just flushed with manganese. 


With Clinton red her Jips are lined ; 
And for the rest, I’ll say 

She seems to be of most refined, 
Yet not refractory, clay. 


And when she waltzes, who is he 

wnW¥ ould have the heart to stop her ? 

Tis such a witching sight to see 
That lovely belle and hopper ! 


I gaze upon her, ore and ore, 
ier slender bosh and throat, 
Her mantle, lifted from the floor, 
er red short petticoat. 


I wish I were the broidered rag 
hat wipes away her tears ; 
I wish I were two drops of slag, 
To hang at her tuyeres ! 


Would she life’s burden take with me 
From barrows, cars er trucks— 

Good luck, in:eed! Why that would be 
The very best of flux ! 


No silly Kate should spoil our loves 
With acid atoms p us, 

The hottest blast of Gordon’s stoves 
Should make no fuss-for-us ! 


Like fluid cinder from the spout 
Our life should flow rejoiced. 
Together, at the last blow-out, 
e’d mount the heavenly hoist ! 


One fateful day, I broke the bound 
That erst had he!d me fast, 

And poured my glowing passion round 
In one tumultuous cast. 


Alas ! her answer made me sick ! 
In tones too much like fun, 

Said she, * my friend. you melt too quick ; 
You can’t be No.1”’ 


This cruel sentence in my brain 
Wrought transformation strange ; 

I felt myself in every grain 
Molecularly change. 


I ger first mottled and then white 
y chemical gradation, 
Obeying in my chilly plight 
The law of graphitation. 


But as + he turned, I heard her say 
(And hope again grew big), 

** He might be useful in his way, 
To mix with other pig! ”’ 


** Not so,”’ I cried ; * for you and me 
Love's open hearth has room ; 
And I the only pig will be, 
While you supply the bloom !”’ 


Said she, ‘“‘ These impudent affronts 
Can never stand excused.”’ 

** Madam,”’ I said, ** [’ve melted once 
And will not be re-fused.’”’ 


Thus finished I my first campaign, 
_Retiriog from the field, 

Yet trusting, when I charge again, 
She will begin to yield. 


For love dares all in fiery war ; 
And love’s career will end 

Either upon a scaffold, or 
Upon a di,idend. 


O Mary Ann! if fuel smile 
My care will turn to cash. 
The fact that you’re so volatile, 
Does not make me more rash. 


Faith, it would be a splendid joke 
(And I will do it, yet !) 

To try, instead of Warrior coke 
A well-prepared coquette. 


What metallurgic triumph can 
Be more complete than that— 
To substitute my Mary Ann 
In place of Mary Pratt ! 


NN —————E 
A High Co-efficient of Adhesion ? 

Union Pacific engine 826, which brought in the Den- 
ver train one morning in March, was frozen to the track 
while standing at the transfer depot, says the Omaha 
Republican. The track on which the train was standing 
is rather low and was covered with watcr. The engine 
stood there some time, and when an attempt was made 
to back the cars out it was found that the driving wheels 
were frozen fast. After spending some time in the 
fruitless attempt to thaw the ice with hot water, a switch 
engine was called upon to pull the disabled engine out. 
—[Railroad Gazette. 
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Two cable lines are to be built at Denver, Col. 
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Blast Furnaces :— 

The blast furnace, in the Cleveland Rolling Mill Co.’s 
Newburgh mill yard, has just bzen relined, and will be 
put in blast again during the coming week. 

The Swedes Furnace, at Norristown, Pa., went into 
blast last Monday, employing about sixty persons. Itis 
operated by Herksher & Sons, of Philadelphi:. 

Warren furnace, in Hackettstown, N. J., started up 
last week after an idleness of five years. Minnie 
McCracker applied the torch, and 100 men went to 
work. 

The Alice Furnace Company, of Birmingham, Ala., 
has just sold 10,000 tons of pig iron in New York City, 
and will begin shipping it at once. This is the largest 
order ever sold in the north or east by a southern furnace. 
—[American Manufacturer. 

Fayette Brown, as receiver of Brown, Bonnell & Co., 
of Youngstown, O., has filed the following statement of 
receipts and expenditures for the month of April, with 
the clerk of the United States Court at Cleveland: On 
hand April 1, $4,624.73 ; receipts during April, $256,- 
137.55 ; total, $260,762.28 ; disbursemen‘s, $288,819.63 ; 
on hand April 30, 31,942.65. 

At the Standard Charcoal Iron Chemical Plant, near 
Nashville, Tenn., there are twenty-four charcoal kilns, 
and instead of allowing the smoke and gas to escape as 
is customary, they are sucked from the kilns by fans and 
forced through condensers and converted into wood 
alco iol, acetate of lime and acetic acid. These products 
pay for the wood and the burning, so that they have 
their charcoal free of cost. 





Rolling Mills:— 

The Cleveland Rolling Mill Co.’s rail mill and old 
bloomer started double turn Monday morning, and will 
work four days a week till further notice. 

Hooven & Sons’ rolling mill and pipe mill, at Norris- 
town, Pa., has closed down for an indefinite period. It 
is understood that their onJy reason was a lack of orders. 


The Valley mill of the Stewart Iron Company, at 
Sharon, Pa., has closed, throwing 100 men out of em- 
ployment. Dullness of the iron market caused the shut- 
down. 

The present scale of wages at the Homestead Works of 
Carnegie, Phipps & Co., at Pittsburgh, Pa., will expire 
on July 1, and a reduction will be asked by the manage- 
ment. There are nearly 3,000 men employed at the 
works. 

The Iron & Steel Band Company, Limited, have just 
completed the erection of their new works at Twenty- 
fifth and Railroad streets, Pittsburgh. The building is 
64x120 feet, and is clad with corrugated iron. The 
machinery is new, and was built especially for the work. 
The company manufacture black and galvanized iron 
and steel shingle-heading and box-bands. 





Steel Works :— 

The Henderson Steel & Manufacturing Company, of 
Birmingham, Ala., held a meetiag during the past week 
and decided to erect a 100-ton steel furnace, also to con- 
struct rolling mills and a foundry with two3 to 5-ton 
hammers. 

A new steel plant for the manufacture of patent steel 
shapes for all kinds of agricultural implements has 
recently been established at Coraopolis, on the Pitts- 
burgh & Lake Erie Railroad, about 15 miles from Pitts 
burgh. Part of the works arealready completed. C. B. 
Hurley is president of the new concern, and C. M. Car- 
nahan is general manager. The capital stock is $100,000. 
The steel tubes which the company will make will take 
the place of nearly al] the woodwork on reapers, har- 
vesters, etc. 


Foundries :— 

Work has been begun on the new buildings of the 
Crescent Foundry Company, Allegheny, Pa. The build- 
ing will be 60x120 feet. Employment will be given to 
50 men. 

The stove works of the Perry Manufacturing Com- 
pany, in South Pittsburg, Tenn., are a total loss, except 
the foundry. Six buildings were entirely destroyed by 
a recent fire, together with all the stock on hand. The 
total loss is $200,000. 


Machine Shops :— 


inventor of a matrix machine which bids fair to become 
a commercial success. 

George W. Westinghouse is about to establish an 
extensive electric light plant at Pittsfield, Mass., one 
feature of which will be furnishing power for motors 
used in Jight manufacturing. 

The Whittier Machine Co. have placed an order for a 
number of pump pressure regulators with the Mason 
Regulator Co., of Boston. The regulators are to be used 
on steam pumps connected with their elevator systems. 
Messrs. E. C. Stearns & Co., of Syracuse, N. Y., 
report, among others, shipments of their “Silent” saw 
vises, wood clamps, etc., to Glasgow; bench drills to 
Northampton, E»giand; and Aspinwall, Panama, and to 
the U. S. of Colombia. 

Messrs. Lloyd, Booth & Co.,proprietors of the Falcon 
Foundry & Machine Works, at Youngstown, O., are 
building a 42x90 addition to their works with a wing 
15x60, to be completed within 30 days. In this addition 
will be placed a 14-ton traveling crane. They have 
also added a well appointed blacksmith shop, 25x40, and 
are building for their uwn use an engine. Theimprove- 
ments to the foundry include a 20-ton air furnace, with 
a daily capacity of 40 tons. When completed the works 
will be equipped with six traveling cranes, and all the 
latest improved tools and machinery, among which is a 
monster roll iaihe for turning rolls of large dimensions. 
The North Star Iron Works, of Minneapolis, Minn., 
have been removed to Ashland, Wis., and under a reor- 
ganization will be capiialized at $150,000. The build- 
ings to be constructed are as follews: Pattern house, 
fire proof, 75x150; foundry, brick, 40x125; machine 
shop, 75x15, two stories; forge house, 50x50, brick, 
office, 30x70, two stories, brick. Warehouses, sheds, 
etc., of corrugated iron, fire proof, of various sizes. 
There will be eight buildings in all, to accommodate the 
plant—all of which will be first-class structures. The 
company will also build an extensive dock on the harbor 
front, to be used for shipping in material and forward- 
ing goods by water. 


Hardware :— 
The Rockford Bit Company, of Rockford, IIL, will 
remove to Kokomo, Ind. 

The Pennsylvania Tack Works, at Norristown, Pa., 
after an idleness of near y a year, are to be put in opera- 
tion soon by Roberts & Weaver, lessees. 

The Birmingham Hardware Mfg. Company, has 
decided to take immediate steps looking to the establish- 
ment in Birmingham, Ala., of an extensive tool and 
implement works. 

The horseshoe factory of the old Dominion Iron & 
Nail Works Company, at Richmond, Va., is being oper- 
ated to its full capacity. The shoes are of the Walker 
pattern, the company having bought the patterns and 
machinery formerly operated at Baltimore and moved 
them to Richmond. 

The Hulbert Fence & Wire Co., of St. Louis, recently 
furaisied eleven hundred feet of ornamental fenciag for 
one of the finest new seaside hotels on the Atlantic 
coast, at Brunswick, Ga. The name “Oglethorpe” is on 
all the gates and the proprietors write that they are 
highly pleased with the St. Louis work, and have just 
placed a second order with the same manufacturers. 





Se os 
Cheap Fuel on the Reading. 
Coal Trade Journal. 
An important test of locomotive fuel was made on the 
main line of the P. & R., conducted by C. G. Steffee, 
and the result determined the style of thirty new loco- 


motives for the P. & R. The engines selected for the 


tests were 933 and 932. The former has what is known 
as a wagon-top boiler and narrow fire box, and the latter 
a Wootten boiler and fire box. Each engine hauled 145 
loaded cars from Palo Alto to Port Richmond and 165 
light cars from Port Richmond to Palo Alto. The 
weight of coal hauled on the down trip was 1,380 tons by 
each engine. Engine 933 used 26,600 pounds of steam- 
boat coal, costing $2.45 per ton in making the round 
trip, and engine 932 consumed 32,500 pounds of Buck- 
wheat coal costing sixty cents a ton. The experiment 
was entirely satisfactary and for the present, at least, no 
more locomotives of the wagon-top pattern will be built 
for the coal-carrying trade. Wootten engines now have 
the call. The wagon-top consumed 11]{ tons at $2.45 per 
ton, equal to $29.09. 
14} tons of Buckwheat coal, which at sixty cents a ton 
would be about $8.60, or a difference in favor of the 


Wootten of $20.49. 


—— — — 


The Wootten consumed not quite 


ANOTHER discovery of gold in North Wales has been 





Mr. C, L. Redfield, editor of Wood and Iron, is the { ##uounced. 


TARIFF ISSUE BOILED DOWN FOR BUSY 
MEN. 


Boston Commercial Bulletin. 

If, as every well-posted man will allow, the progress 
of this country in the present era of protection has been 
marvelous, and stands unparalleled in the world’s 
history— 

If the policy of protection rules at the present time 
in all the nations of the earth with but two or three 
exceptions, and is everywhere gaining in favor rather 
than losing, even in England— 

If the products of our manufacture have grown s0 
tremendously in this era of protection that we are now 
the foremost manufacturing nation on earth— 

If strikes and trade combiues eventually arise as pro- 
ducts of severe competition and over-production in any 
country (and England had both before we had either) 
in any number— 

If the multiplication of industries during the era of 
protection has brought about such domestic competition 
as to materially reduce the cost of every article of living 
save rents— 





If wages are higher now than they were at the close of 
the last free trade era— 

If the American citizen is better paid, better clad, 
better educated, and (unless he is a free trader) more 
contented than any other on the face of the globe— 

If the tide of emigration on part of those who are 
seeking to better their condition in life is away from 
free trade countries to protection America— 

If the American workman not only earns more and 
spends more, but also puts more money in savings insti- 
tutions than any other class of working people— 

If business is fairly good aud we are holding our own 
in every branch of trade and industry except our un- 
protected ocean-carrying trade— 

Ifthe future outlook is for continued growth and 
development as in the past— 

Why, in the name of common sense and ordinary 
prudence, should we aim a deadly blow at this same pro- 
tective system which has served us so well— 

When it is purely a matter of choice and not of neces- 
sity in doing s5o— 

When the surplus revenue can be more easily and 
quickly reduced by the abolition of the internal revenue 
war taxes, wholly or in part— 

When further reduction of the revenue, if needed, 
can be had by abolishing or reducing the only remain- 
ing duty on a great necessary of life, sugar— 

When further reductions of the revenue can be had 
by paying the national debt through bond purchases, by 
appropriating funds for national aid to education, by 
needed appropriations for national works, which shall 
be of national benefit— 

When further reductions of the revenue can be had 
by increasing inadequate duties to the point of protec- 
tion, and by granting bounties for the revival of our 
merchant marine— 

Unless one is working under the cloak of tariff reform 
to further private interests, as principal or agent, by 
causing large increase in imports, and is therefore, to 
the extent he claims to be seeking the public good, 
knavish, or— 

Unless one believes that protection has been so harm- 
ful to this country in the past and bodes such evil for 
the future that it needs an exterminating blow before 
anything else is done ; in which case he is fairly entit- 
led to consideration as superlatively foolish. 

Summed up in one sentence, our indictment against 
the Mills bill, the President’s message, and all move- 
ments in sympathy therewith, is this: If our country 
has done exceedingly well in the past, is doing well at 
present, and has a fairly good outlook, why strike at the 
fiscal system under which so much prosperiety has been 
attained, when it is not only necessary to go out of the 
way to do so, but also to retard other and desirable leg- 
islation, unless one has private aims to further by so 
doing, or is lacking in good judgment and prudence ? 

All of which goes to show that the tremendous burden 
of proof resting upon the free trade assailants of the 
status quo to show that we have prospered in spite of 
protection, and that we would be all better off without 
it, would make them very weary before the campaign of 
1888 is half over. 

_— . 

THE Locomotive Engineers’ Journal estimates the rail- 
America, 155,- 
Asia, 13,791 miles; 
that of Africa, 4,285, 
countries of Europe in mile- 


road mileage of the world as follows: 
757 miles; Europe, 121,205 miles; 
Australia, 8,045 
Germany leads the 


miles, and 
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F. J. ROBINSON & CO., 


MANUFACTURERS OF 


Self Contained Vertical Engines 


FROM 2 TO 10 HORSE POWER. 





All kinds of Heavy and Light Brass Castings. 





Send for Price List and Circulars to 


=. J. 


05-ly 


EeOBIIN SOW 
BATTLE CREEK, MICH. 


ss COO.. 


CLEVELAND BUSINESS DIRECTORY. 





Bolt and Nut Works. 





Screws. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Cones 





BUSINSES DIRECTORY. 


Mansfield, O. 


MA STEAM BOILER WORKS, 
AVA Man’ Steam Boilers, Oil and Water 
fanks, and all kinds of Sheet Iron Work. 03 























Boiler Makers. 





GMITH & TEACHOUT—(Established ae 
Boilers, Tanks, Stills, etc. 644 Broad 








Niles, O. 


EEVES BROS., Manufacturers of Boter. 
Tank and Sheet Iron Work, etc. 








Bridge and Boiler Builders, 





and Case 


BY UCKEYE BRIDGE AND 
>» WOR 


Boiler Tanks and Oil Stills. 
Ave. 


ROTLER 
KS, mfrs. of Arch and Truss Bri 
Bet. Wasson St., o9 








Belting, &c. 





P4 RKIN & BOSWORTH. Agents for Shultz 
Raw Hide Belting, 9 & 11 South Water street. 








Cutting Keywa 





Jais9 ROMEO, 


age and making Kev 
smallest work, with accuracy and rapidity. 


Send for circulars and description. 


MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Morton’s Lightning Keyway Cutters & Key Makers 


MADE IN SIX SIZES, 


MICH. 


s from 24 inches long down to the 





Carriage Bolts. 





Rochester, N. Y. 


yh ta a Finite 24 Send 
atalogue. J.S. Graham & 43 
GEASON, Wa WILLIAM, manufr. * Machin. 


Lathes, Planers, and Pat. G 
Dressing Machines. 10 Brown’s Rac. = 














Struthers, O. 


GAMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron. and Superior Quality Shingle-Bands. 61 








TINHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of ieee i 
Carriage and Tire Bolts. 








Coal, Iron and Ore. 





NDREWS. HITCHCOCK &CO.. Briar Hill 
Coal and Pig Iron. 101 St. Clair St. 81 





ABCOCK, MORRIS & CO., 
Grand Arcade Building, Cleveland, 0. 5 


—COAL.— 





Pig 


Y ANGER, A. 
173, 175 & 177 Merwin Street. 


ICKANDS, MATHER &CO., Iron Ore and 


Tron, Cor: Bank aud Superior Sts. 61 


T.. wholesale Scrap Iron, 





Nos. 
33 








CONDIT, FULLER & CO., 


PiG & BAR IFOnN. 
tos WATER STEREE, ) CLEVELAND, 0. 


{ WAREHOUSE: 
81 to 96 River St.. cor. Main. 


File Works, 





NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of 
English file. 
Grinding. 
33 Winter street 


Files and Rasps, equal to the best 
Old files re-ent. All kinds of Joh 
Office and Works, 38 Conan and 








Foundries 











i A en 


Sewanee 


con Ny ee itt 


CLEVELAND ROLLING MILI CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 


Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet eg Corrugated Iron Roofing, Sheet Steel. 


OWLER & CO., Car wheels. Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 





FYAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 





Dg ne mene WM. & SON. <n Mill and 
Machinery castings. Rolls a specialty. 
Nos. 4°6 to 432 Broadway. 84 








Foundry Facings. 





C LEVELAND FACING MILLS, Pid 
J Facings, Cor. Scranton & Carter Sts. 21 











Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE 4° PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARD, O. 


Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic iat Meuominee 
Districts. 


CLEVELAND. O. a 


WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himrop & Co.) 
DETROIT, MICH., 


Pie Iron. 


Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 


Deer Lake Furnace Co. 


Sales Agents for State of Michigan Tennessee 
oal I. & K.R. Co.’s brands, viz : 








South Pittsburg, Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 
Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 


E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO, 





Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & co., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURCH. PA. 





Hardware and Irom, 





INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 





Tire. 


LEVELAND ROLLING MILL CO., manu- 
/ facturers of Steel and Iron Wire and wal 





HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 








Hardwood Lumber. 





ARTIN & BARRISS, dealers ia all kinds of 
Hardwood Luinber. 


130 Central Way. 51 








Lumber. 


| 614m 








| Expiration Revisers 


Manuracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amovats on different 
property, amount of policy, amovat of oleae ron 
time of expiration, etc., will be sent post-paid o 
receipt of $1.00. Or we will give one asa ty 
um with each new subscription to the Iron TrapE 
REVIEW, price $3.00 per year. 


H Address, 
Cleveland Printing and Publishing Go. 
Cleveland, Ohio. 








4, 


Canton Well Driller Co. ¥ 


CANTON, O.U.S.A.. 

WELL DRILLING 

st {MACHINES 
WATER. GAS, 













TE FOR CAFALOGUE. 





OODS, JENKS & CO., manufacturers and 
dealers in Lumber, Lath, etc., 5 Care 








street. 
Saml. L. ary 9 Fred. A. Morse, ISHER, WILSON & CO., Wholesale lumber 
Prest. & Treas. ecty. dealers (pine & hardwood), rough and dressed 


Cleveland Iron Mining Co.,|¥ 
Dealers in Iron Ores 


Rooms 4 & 5 Mesaiie Bank Building, 
wn CLEVELAND. Oo. 


from their own aiges near Marquette, Lake 


lumber, timber, lath, shingles, etc. 











Machine Shops. 





ORD, 





L. M. PITKIN, 


F.L.CHA MBER 
Pres’t and Treas. See’y. = 


BOILER MAKEF:S, 


Shafts, Pulleys and Hangers 
a Specialty. 
6lto73Scrantoa Ave. 81 Cleveland, O 


| FOUNDRY COKE. 


72-hour Connellsville Coke. 
W. J. RAINEY. 














Yariety Iron Works Comp’v 


Miachinists and Founders. 


Mercantile Bank Bldg.. Cleveland 


K° machinery 1 repaired. 


GEO. A., Metal Pattern Maker, small | 
_ 15% Frankfort St. 











Steel Stamps and Stencils. 





JILEHARTY, J. H. 
J Seals, Stencils. 


& Co., Rubber Stamps, 
92 Seneca street. 54 





—— 





BUSINESS DIRECTORY. 


47 Central 
82: 


PoTrER, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing mill, 7 & 10 Carter St. 42 


| 


New “PRINCESS’”’ Tricycle. 


J. A. Weston & Co., Mfrs. 
34 LOCK ST. - - SYRACUSE N. Y. 
Catalogues & Discounts to the trade. 


Also Manufact- 
urers of 
—PATENT— 


Steel Wheels 


for the trade. 










Akron, O. 





executed. 


oNEIL, J. 
Sheet Iron Work, &eo. 


CO., steam Boilers, Heavy 
Repairing promptly 





etc. 


Co., 
street. 


YEBSTER, CAMP & 


APLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Broek. 





& LANE MACHINE 
Founders and Machinists, 12 a 








Alliance, O. 


VULCAN IRON WORKS. 
THOS. MANNING, JR. & 60., 


MANUFACTURERS OF 


STEAM ENGINES, 


Air Compressors, Pneumatic Hoists, and 
General Machinery. 


100 to 110 Merwin St., CLEVELAND, 0. 
53-ly 











Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 2, 000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELARD, O 
Lake Shipping Point, Lorain, Ohio. 


Pittsburgh & Wheeling Coal Co., 


O HAPMAN 
\/ Machines _/ 


builder of Engines and 
“Kiso ne obbing and Repairing. _ 





Columbus. 0. 





VITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive Steam 
All work warramed. Borger Bros. & Co. 


Boilers, 
12 








Canton, O. 





ing, 
etc. 





&. OUTHWAITE. W. G. POLLOOK. 
i. H. CUTHWAITE & COQO,, 


Exclusive attention given to 
Lake Superior and Menominee Range 


iron Ore. 


CLEVELAND, OHIO, 


UNIO 


ELEGTROTYPE 


POUN DRY, 





2.2.9 SHERIFFS": -TELANOOML 





OVELTY IRON WORKS, Mill Work, Shaft- 


Engines, Imperial job printing press 








Hinckley, O 





SHAM, W 


solicited. — 


.S. Tin cans of every description 


Large job lots special prices. Correspondence 











all kin 


Meadville, Pa. 





YURRY ay CO. general jobbers in Castings of 


For all kinds of Stoves. Furnaces, and Open Gra 
Will produce more heat than any other burners 
ever made. Manufactured by 


Harmon, Cibbs & Co., - 


wd. 


Cid) ® 


A RY. 
ZooAlSy 





The Daisy Patent Natural Gas Burner 


Corry, Pa. 








GEG abies 8 
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Orrice oF Lron TRADE REVIEW. 
CLEVELAND. O., WEDNESDAY EVENING, June 6, 1888. 
lron Ore. 

No change is reported in the unfavorable condition 
of the market, the same apathy and weakness still pre- 
vailing in every quarter. Furnacemen make little 
inquiry for ore, and producers not only have to compete 
for a market, but must do so with so slight a margin of 
profit that, for the present, at least, they prefer inactivity 
to still lower quotations. Rumor has it that non-Bes- 
semer hematites have dropped a quarter and may now 
be bought at $3.50. The largest ore dealers continue to 
supply the furnace demand day by day, in little, scatter- 
ing orders, large orders being refused in every instance 
by the over-cautious furnacemen, Prices, while 
unchanged, are still far from settled, and are not by any 
means established, as yet. 


Pig Iron. 

‘The fact cannot be denied that this leading American 
industry is going from bad to woree, the only regularity 
and steadiness noticeable being the regularity anc. stead- 
iness with which quotations are being scaled in every 
direction. The consumer has got the upper hand and he 
makes use of that knowledge to the full extent. The 
time is not far distant, however, when the old stock 
piles of ore will be exhausted and, as the furnacemen 
are in no condition now to load up again, the season fol- 
lowing the annual repairs is looked forward to by many 
as foreboding a reaction. For the present, the market 
is “soggy,” and orders as small in volume as they are 
unsatisfactory in price. Reserving a margin for the 
scaling which has now come to be such a factor in mak- 
ing figures, we quote the following prices, f. o. b., Cleve- 
land, four months : 

CHARCOAL PIG IRON. 


Lake Superior Charcoal all numbers......... 
BITUMINOUS AND COKE IRON. 


-»21 50@24 00 














No. 1 Bessemer ase ...$17 35@17 85 
No.1 foundry, all lake RE E> EER: ee 17 35@17 85 
PR aR EE Es GRRE EE Se 16 35@165 85 
No. i ny lake ores, with cinder mixture............ 16 85@17 35 
Wali Oy I occsctasiaarcdinne ssc hocdanminivctesanessiinnibovasncensesiusbents 15 85@16 35 
No. 1 silvery, native Ne NE ccatcticissnaensednemetidinn 17 00@18 00 
TO ORR a caceeniaetskn cocnateerinddeantt¥ceccecesivenenscecactimesniees 16 WU@:7 00 
No. 1 gray forge, red chert ES EE BE TS Ee me 15 85G@I1E 85 
Wc. F BURT Ce IE vain oor cco ces cbncnesvusassésccssovesvin 1485@15 +5 
No.1 American Scotch (Bask (OS | ORES RSE. 18 35@18 % 
Wo. 9 Annee HO og nn. metab ekencctencechcncecsnies 17 35@17 


Manufactured Iron. 

Here, too, the same dullness prevails which has for 
many months characterized the iron trade. Bar iron is 
on hand in plenty and sells in car lots at $1.60, while 
sheet iron is quoted at $2.65 for No. 24, and $2.85 for 
No. 27. These figures, while they leave little margin to 
the mill, leave less protit than ever to the dealers and so 
there is no little disgust at the inactivity of what ought 
so be a lively market. 


Scrap Iron. 

If it were not for an occasional sale of a lot of car 
wheels to some foundry, or of a small quantity of old 
American rails to a rolling mill, the dealers might as 
well quit the business. Certainly they would not be 
missed soon. Here as elsewhere the inquiry is slight 
and discriminating, while stocks are in plenty. The 
latest offer for T’s was $20.50, which, however, was ac- 
cepted. There is no market at present for either 
wrought or miscellaneous scrap. 


Hardware. 

This is the redeeming feature of the business, and the 
boom continues without abatement. There is a full 
demand in the various lines of shelf goods and machin- 
ery, light hardware, building hardware and machinery. 
Cut nails, both iron and steel are selling well, and wire 
nails are active. There is a dearth of wire screen cloth 
for doors and windows, which is liable to produce a raise 
of prices. Metals are stronger and less panicky, while 
the sales are larger. 


CINCINNATI P!G IRON MARKET. 
Reported for the Lron Trapg Review by Rogers, Brown & Co. 
As to volume of business, there is less reason to com 
plain than published statements would lead one to be- 
lieve. As to prices nothing good or encouraging can be 
said. While makers were giving away their margins of 
profits, prices went down faster than was ever known in 
the history of the trade. Now that they are giving away 
their capital there is a disposition to make a stand. 
Enough furnaces are preparing to blow out this month 
tomakea difference in quantity of iron offered, and 
already it appears that consumption is ahead of produc- 


tion. Ifit should be demonstrated some day that we 
had undeniably touched bottom, there would be a 
scramble to buy that would quickly send prices upward. 
Southern standard foundry grades are scarce, both coke 
and charcoal kinds, and little is offered for delivery 
before August. The miners’ strike in Alabama is gain- 
ing some headway, and may possibly restrict output in 
that quarter. We quote for cash, Cincinnati (June A : 


ot Buast Founpry [ron.—Ohio and Southern Coke, No. 

sin 00@$18 60; Ohio and Southern ens ao 2, $16 00@$17 00; Onis 
and Southern Coke, No. 2%. $15 00@$16 00; ‘Ohio Soft Stonecoal, 
No. 1, $17 00@$18 00; Ohio Soft Stonecoal No. 2 - $16 00@$16 50 ; 
Mahonin and = henango Valley No. i ph $1 8 00, _CHARCOAL 

Iron.—Hanging pook eo Ee- 20 50@ $22 50 Bancing 
Rock Charcoal No. 2, $19 0 0b Weoneaen out.& labama 
Charcoal No. 1, $18 w0@$i9 00; Tennessee and Alabama Cbar- 
coal No. 2, $17 00@$18 00. Forae—Strong Neutral Coke, $14 0u@ 
$1450; Mottled Neutral Coke, #$1300@$1359; Cold short 
Coke, $13 50@$14 00. Car qornt AND MaLLEaBLE—Southern 
ver Pt $20 00@23 00; Hanging Rock Cold Blast, $22 00@ 

; Lake Superior Malieable: $21 00@$22 00. 


CHICAGO PIG IRON MARKET. 


Reported for the Iron Trapg Review by Rogers, Brown & Co., 
W.W WV. Backman, Resident Agent. 


No change has occurred, and there is no sign of any 
in the near future. Present prices scrape the bottom 
for furnaces in all districts, and after every reduction in 
freights and cost has been figured off. Several furnaces 
now selling at lowest prices will not book orders ahead, 
intending to quit soon if the situation does not improve. 
There is not much pressure of iron from the South, par- 
ticularly of desirable foundry grades, which are next to 
impossible to get at any price. The local foundries and 
mills are fairly busy, in spite of bear talk. We quote 
for cash, f. 0. b. cars, Chicago (June 2) : 


Coke and Bituminous Coal Foundry:-Ohio Hanging Rock soften 
ers, No 1, $19 75@20 75; Ohio Jackson county. softeners, No. 1, 
$20 00@21 00; Ohio, Black Band softeners, No. 1, $20 00@21 50: 
Lake Ore and wae er softeners, No. 1, $1900@2000; Southern coke 
foundry No. $18 50@19 00; no. coke foundry No. 2, 
$18 00@18 50; Epsthers coke foundry No. 3, $1750@1$ 00. Ola 
Materials:—Old American Rails, $20 50@21 50; Car wheels, $20 25 
@21 00. Charcoal Foundry:— Lake Superior, $20 50@22 (0; South- 
ern, $20 00@21 00; Hanging Kock, $22 00@24 00. Car Wheel and 
pnionbie: —Lake Superior, $20 50@2200; Standard Southern, 
$21 50@25 00; Hanging Rock cod Blast, $25 00@27 00; Hanging 
Rock Warm Blast, $23 00@25 

ST. LOUIS PIG IRON MARKET. 

Reported for the Iron Trape Review by Rogers, Brown & Co. 

No large sales have transpired since last report. But 
a fair number of small ones have been gathered in. 
There is some talk of forward contracts by leading con- 
sumers. The chances are, however, that the hand to 
mouth buying will continue until something occurs to 
restore confidence, when all will want to cover future 
wants at present, under cost prices. The various car 
works are busy, and engaged far ahead. Several thou- 
sand miles of new track laid last year have never been 
85 | equipped with rolliug stock, and the largest recent orders 
are from such roads. The future does not look alto- 
gether unpromising to careful observers here. We quote 
for cash at St. Louis (June 2) : 


Charcoal Foundry Irons.—Missouri, $17 00@18 50; Southern 
$17 WW@$18 50. Coal and Coke Irons.—Southern, $17 00@ 
1800; Ohio Softeners, $17 00@2100. Mill Irons— Southern, 
$15 00@16.0. Car Wheel & Malleable Irons—Southern, $19 00 
@23 00; Lake Superior. $21 oars 0u; Connellsville Coke, East St. 
Louis, $4 65; Connellsville Coke, St. Louis, $4 80. 

DETROIT PIG IRON MARKET. 

Reported for the [non TrapE Revixw by William F. Jarvis & Co 

While there is no improvement in prices to report 
there certainly is a large number of inquiries and several 
good sized orders have recently been placed. In some 
cases buyers have made offers for round Jots of standard 
brands, both Lake Superior charcoal and coke iron, at 
twenty-five cents below quotations made by furnaces, 
and offers were refused, the buyers finally accepting at 
prices quoted by sellers. The demana for prompt deliv- 
ery is requested in almost all cases when a sale is made, 
whether it is for a car load or more, thus showing that 
stocks in the hands of consumers are exceedingly small. 
From present indications, this month will show a very 
large business, and as stocks at furnaces are growing less 
it may result in an advance before July 1. There is very 
little prospect for lower prices, especially for Lake 
Superior charcoal and best brands of Northern coke 
irons. We quote as follows (June 4) : 


Lake Superior Charcoal, $2000@$2100; Lake Superior 
Coke. all ore. $19 25@$19 75; Lake Superior coke. cinder mixed, 
$18 25@$18 75; Standard Ohio Blackband, $19 25@$19 75; South- 
ern No. 2.$18 00@818 50; Southern Silvery, $17 25@817 75; South- 
ern Gray Forge, $15 50@$16 00 ; semen County (Ohio) Silvery, 
$18 50@19 00; Old Wheels, $20 ‘00@$20 


CHATTANOOGA PIG IRON MARKET. 

Reported for the Iron Trapg Review by Lowe & Tucker. 
Since our last report, pig iron has declined. The procla- 
mation of the Thomas iron works has seemed to develop 
a condition that has given a marked notoriety of Southern 
irons, and appears to have established a sort of competi- 
tion that did not before exist. Several considerable 
sized orders of No. 1 Southern iron have been placed in 
New York and Boston, on a basis of $15.25 at the fur- 
nace, and we are fully justified in saying that such is the 
nature of inquiries for more that round lots will be ship- 








seen 
pedsoon to Eastern ports on the same basis made with the 
Southern foundries. ‘I'rade is gradually increasing in vol- 
ume, and several small orders of 100-ton lots have been 
sold. General business throughout the South continues 
fully up to the expectations, and excepting with boomers, 
is entirely satisfactory. The celebration of the opening 
of the Broad Gauge up Lookout Mountain occurred on 
28th and 29th ult., and consequently the sale of lots was 
comparatively a failure. The rain poured down in tor- 
rents almost during the entire time, and although both the 
incline and Broad Guage were taxed to their utmost 
capacity, there were over 4,000 people who could not 
go up, yet the sales amounted to $100,000. It is esti- 
mated that there were 10,000 visitors to our city. 
LOUISVILLE PIG IRON MARKET. 

Reported for the Iron Trapz Revisw by Geo. H. Hull & Co. 

The market within the past week shows no improve- 
ment, and prices remain about the same. But few sales 
have been made, and buyers seem to purchase only for 
immediate use. Large orders have been comparatively 
scarce. Many of the most prominent furnacemen think 
the market will not remain long on such a low basis, and 
that by Fall there will be a change with a tendency 
upward. We quote (June 4): 


Pre wy prpontnarn Coke, No. 1, foundry. $17 00@$18 C0; 
Southern No. 2, Foundry. $16 00@ $17 00; Southern 
Sete, F 0. ay ~ B®, $15 50@ $16 50; Renato Rock Coke, No. 

Foundry, $17 50@$18 50; Hanging Rock Ch 
Ra. dry, $21 5v@$22 50; Southern Charcoal. No. 1. Foundry, 
$18 vim ndy Silver Grey, different grades, $14 50@$15 50; South- 
a Coke, No. 1, Mill Neutral. $14 50@$15 50, Southern Coke, No. 

Mill. Manieal, $14 00@315 00; Southern Coke, No. 1, Mill, Cola 
Duet, $14 00@$15 00; Southern Charcoal, To. .1, Mill Ppuoonpgoon 
White and Mottled, different grades, $13 50@$14 50; Southern Car 
Wheel, Standard Brands, $20 30 $23 0: Southern Car Wheel, 
other brands, $18 50@§20 50; Hanging Rock, ny Bi Blast, €22 50 
@$23 50: Haneine Rock. Warm Blast, $18 50@$19 
ee 


Comparative Use of Iron and Steel. 

Some interesting facts and figures relating to steel 
were given at a recent annual meeting of the Iron & 
Steel Institute of Great Britain. The extent to which 
steel is superseding iron was shown by the following 
table of the total product of Great Britain in thousands 




















of gross tons for the perteme named : : 
ae ane eee = ce “ae RRA ret me a = | 
| Increase or de- 
| crease. 
| | 
| 1884. | 1887. ae be 
1=1,000 | 11,000 | 1=1,000 Per cent. 
: | Tons. | Tons. Tons. 
Manufactured iron. ....... | 2,287 1,707 —536 —24 
Bessemer steel ingots...) 1,299 2,061 165 59 
Upen-hearth ingots........ 475 y81 6 106 





The production of Bessemer steel in | the eight chief 
iron and steel producing countries of the world amounted 
last year to 7,269,767 tons, as compared with 6,034,115 
tons in 1886, showing an increase of 1,260,094 tons, or 
20 per cent. The production of open-hearth steel in the 
same countries in 1887 was 1,672,340 tons, being an 
increase of 450,419 tons on the previous year. 





aii ace ie ea 
A Sun Furnace, 

One of the most interesting and practical methods of 
utilizing the heat of the sun is that recently invented by 
Professor Morse, of Salem, Massachusetts. The arrange- 
ment consists of a shallow box, the bottom of which is 
of corrugated iron, and the top of glass. This is placed 
outside the building in such a position that the sun 
directly shines upon it; the heat rays of the sun pass 
through the glass, and are absorbed by theiron, heating 
it to a high temperature, and by a system of ventilation 
a current of air is passed through the apparatus and 
into the room to be heated. By this means the air has 
been heated on sunny days to about 90° Fahr. by pass- 
ing over the iron. 

—— - 


LIST sata PATENTS. 


Relating to Iron, Steel, ‘Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher. 
(late Ex. U. 8. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 

BEARING DATE MAY 29, 1888. 


Castings, core arbor for hollow, W. E. Warner, and F. A. 
Austin, Syracuse, N. Y. 

Hinge, spring, L. Bommer, Brooklyn. N. Y. f 

Hoop-iron. machine for bundling, W. Bansen, Kattowitz, 
Prussia, Germany. 

Nailing machine, L Goddu, Cambridge, Mass. 

Pipe wrench, J Rose, Franklin. Mass. 

Sash fastener, ( ’, Wolcott. Hartford, Conn 

Saws. machine for t: uing the teeth of, R. Gaskin, Jr., Portland, 
New Brunswick, Canada. 

Seele registering and recording weighing, E. G. Fisher, Minne- 
apolis, Minn 

mpeet- -metal structure, W. Orr, and P. S. Brown, Glasgow, Scot~ 
an 

Tack-driver, automatic, z. H Montgomery, Denver, Colo, 
Tack or nail holder, W. DePuy, New York, 

Wire cloth, H. Atkins, 2. 4 

Wire gate, A. J. Lointe, Green Bay, Wis. 

Wire mat. H. H.Schleber. Rochester, N. Y. 





Sheet metal vessel, F. A. Walsh, Milwaukee, Wis. 
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$60| AMERICAN GIANT DYNAMO, |$60 


Electro-Plating and Electrotyping Machines 
IN ALL SIZES, 
FROM $60 UPWARDS. 














Cheapest 
and Best in 
tho Market. 


Headquarters 

for everything 

in the Plating 

ard Polishing 
line. 


5 NICKEL 
PLATING 


AND 


| | — ~ easing 
aaa y = = Materials. 


— 


ZUCKER & LEVETT CHEMICAL CO., 


ESTABLISHED 1863, INCOKPORATED 188:. 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. Sixteenth St. Office: 36 to40 Eleventh Ave.,New York,U.S,A. 


Cleveland Foundry. 
Castineses 


For Machinery and Rolling Miilr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOU'. 


N Winter Strest,} Bowler & Co 











CLEVELAND WHEEL & FOUNDRY WORKS. 
Seoemen MAHER & BRAYTON, Proprietors, 


Manufacturers of 


Car, Engine, Truck and 
Tender Wheels. 
RAILROAD, ROLLING MILL 
and Machinery Castings. 


and Street Railroad Wheels 
and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
== Works: Cor. Carter and Collins Streets. 
Cleveland, Ohio. 33 


= ard Ceruadum Wheels, 


EMERY WHEEL MACHINERY 


—A{AD- 


Fitba a & the ae ee 








All goods manufactured by us are guar- 
anteed to give satisfaction. Give thema 
trial on their merits. Write for circular 


Springfield dia and Emery Wheel Co. 


SPRINGFIELD, MASS. 








Sharon Boiler Works, 


(Limited) 


SHARON. PA. 



























Iron Clad Paint Co. woncisrsintce.. 


Factory 76 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, a get the biity ot 
article, an —es ot 
CLEVELAND, OHIO. acto, and save lability 


made in visistien of rege 
tents issued tO Wm. 
reen and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


Used by Near! gi! 
the Railroads. id 





>wadis Mark Matented—Pauor ber + 





STAR OIL BURNER 


EXCELS ALL OTHERS. 


Economy in the use of Oil as a fuel. No Clogging, 
Leaking or Dripping. No Smoke, Ashes or Labor. 
Cheaper than Coal. Protection to Boilers. Specially 
adapted to Boiler Furnaces, Brick and Lime Kilns, 
Glass Melting and Distilleries, and any place where 
coal is used. 








‘AB[NOIT) 40} puag 


THE STAR OIL BURNER CO. 


CLEVELAND . + OHIO. 





O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


ELEVATORS. 


Also Hand Elevators and Dumb Waiters. 


No. 53 Center Street, 
Telephone No. 2111. CLEVELAND, O. 





All Kinds of Elevators Repaired. 


McMYLER MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MceMYyvyieEm PATENT 
Revolving Steam Derrick, 


AND THE 


SEATON RIVET = BOLT HEADER. 


Suce MNFRS Also General Hoisting and i te Machinerv, Coa! and 
80 COLUMBUS, ST 


eiee, ain b. we Ore Buckets and Dump Cars. 








MPMYLER'S 


ae /, 



















Znown to the Axyrits. 


+= POWDER, FUSE, CAPS, 


: <> Electric Mining Goods, 
mERoULES, AND ALL TOOLS FOR STUMP BLASTING, 












THE GREAT 8TUMP AND ROCE HERCULES | pow DE 4 MPANY 
owpD o 

ANNIHILATOR,. OPro-v:+ gtreet, Cleveland, Ohies 

3. W. WILLARD, Managem . 
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IRON TRADE REVIEW. 








For Sale. 

6x10” SELF- INKING Foot Power Print- 

ing Press; will do good work. Address J. 

M., care Iron Trade Review, Cleveland, VU. tf 





For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
sapacity, 600 tbs. Address Dunn, care Iron Trade 
Review, Cleveland, U. tf 





Furnace for Sale. 
GOOD Charcoal Iron Furnace, in Michigan. 
For rarticuiars address E. C. Pope, 31 and 
22 Wilshire Building, Cleveland, 8: tf 





For Sale. 


AX INTEREST m a profitable manufacturing 
establishment in Cleveland, Kstablishment 


now two mouths behind orders. Also a position 





to the right man. Addresses, 
O2-tf reas 5 Box 5. care Town Topics. 
For Sale. 


OODRUFF & BEACH, Hartford, Conn., 
Automatic Engine. 24x48: Buckeye Auto- 
matic Engine, 18x36; John Cooper & Co. Auto- 
matic Engine, 20x36;1 Circular Mill, 68” Saw, 
Engine ont Boiler, direct connected, $600; 
Sturtevant Boston Blowers, large size 
or CLARK CENTER. 
93-9ms SANDUSKY, OHIO. 





For Sale Cheap. 


A NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron aan 
Review, Cleveland, UV 





For Sale or Exchange 
FOR GOOD CITY BUILDING LOTS, a nice 
Nine Room House with all modern improve- 
ments. bath, gas, water and furnace,and well 
finished. On he best line of street cars in the 
city, close 0, Case, Ave. A bargeit.. Address 
02-t¢ . E. J..care Town Torics. City. 





For Sale or Exchange. 
de BRADLEY FACTORY at Ashtabula,0. 
has switches from two railroads, acre of 
buildings, large fine engines, boilers, shafting, 
ete, ; _— shipping point on Lakes} J better 
int for manufacturing; at great sac 
poicOO NNELL’S BUSINESS EXCHANGE, 
208 Superior street. [09] Cleveland, O. 





For Sale. 


ACHINE SHOUPS—Fine buildings, exten- 

ive machinery foundry, patterns, large 
grounds, R. k. track, clear title. a great bargain. 
20,000. C.H.SMALL, Pueblo, Colorado. 541m 


FOR SALE! 
Goal, Timber = Grazing Land. 





Fifteen Hundred to Two Thousand Acres situ- |" 


ated in Northern Tennessee near the Cincinnati 
Southern K. K. Sample of Coal and ana.ysis of 
pome — be ner at be office of the undersigned. 
1 ticulars address 
—_— Oe e CRROULD, 
92-3m 1191 Euclid Ave., Cleveland, 0. 


FOR SALE. 


1 Planing Mill exhaust. 
pan ae Latbe and Hanger with 35 feet 7-inch 
elti 
1 Fey Felloe R ounder ane Counter Shaft. 
1 Counter Shaft and Pul ey. 
1 Cross-cut Saw and Table. 
The above machinery is ail in first-clase order. 
For further information inquire of 
§1-3m G. Q. FREER, Receiver, 
Alliance, O. 








For Sale. 
E HAVE RECENT LY PITRCHASED the 
Cleveland Iron C».’s Rolling Mill plant 
on Carter street, and have for sale any or all the 
appliances belongivg to the same, Favorable 
prices will be made to purchaser 
CLEVELAND ROLLING MILL co., 
Room 1?, Nat’! Bank B’ld’g, | 
Cleveland, Ohio. 
Please mention this paper. 12tf 


Wanted. 


GOOD BUSINESS MAN with capital, to 

take interest in a manufacturing iron bus- 

iness. 100 per cent. profit. Address J. G. J., 
care Iron Trade Keview. tf 


NOTICE TO MANUFACTURERS. 


Artistic Chasing and Engraving on all kinds 
of metals, Demgning, Die-binking. Stencil and 
Stamp Cuttings, Etc., Ornamental Models and 
Patterns, Working Drawings, Brass Moulds and 
Rolls made to order. 


PH, A. S°HAEFLIN, 
Room 9, Leader Building. 
144 Superior St,, - CLEVELAND O. 


Sea Wonders exist in thousands 
of forms, but are surpassed by the 
marvels of invention. Those who 


are in need of profitable work that 
can be done while li, ing at home, should at once 
send their address to Hallett & Co., Portland 
Maine, and receive free, full inform*tion bow 
either sex, of all ages can earn from $5 te $75 
per day and upwards wherever they live. You 
are started free. Capital not required. Some 
have made over $50 in a single day at this work. 
All euceeed. wm03-ly 














Don t be Deceived 


ll il eT. The Cyclone Steam Flue 
Oisanes | is the only Cleaner 
made giving pam a spiral 

motion the entire length of the tubes. 


= FINE CATALOGUES, = 


Such as are desirad »v all Manufacturers, 


sateost | meer 


Fine Printing: 


—AND— 


STATIONERY. 





Which every person wants, are furnished by 


The Gleveland Printing and Publ’g. Co. 


Lithograph Buildive. Cleveland, O. 





F. A. SACKMAN, 


15 4uron St , Cleveland, 0. 


STEEL ALPHABET S 
STEELNAME STAMPS 
\ BURNING BRANDS 


Tool stamps l5c. per letter. 
Steel Figures $1 per set. 9ly 









Tron Planers 


A SPECIALTY. 






New Patterns 


Stoves, Hollow Ware 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, Iil. 
SRARCE HOUSES :< Indianapolis. Ind. 


Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 0F¥—— 


and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


CLEVELAND, O. 


Des Moines, Ia. 
Minneapolis, Minn. 
Kansas Vity., Mo. 


REPOSITORIES : 





2-1m t. Louis, Mo. 
The Van Nostrand Science 
SERIES. 


Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SuBJEcT DEMANDS. 


{8mo, Green Boards. 


Bienes Boilers. By R. Armstaong,C E., 2d 
Edition, with an Essay on High Chimneys; by 
Pinzger. 

o 3 Seam Boiler Explosions; by Zerah Col- 


No. 3~—Practical Designing of Retaining Walls; 
by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. 

No 5—Ventilation of Baieings: —™) F. Butler 
Edited and Enlarged by Jas. Greenleaf. 
2d Edtion wees ? 

o. 6—On the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and ee Forms of Re- 
taining Walls; By Jas. 8. Tate, C. E. 

o. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. S. W. Robinson. 

No. 9—Fuel; By C William Siemens, D, C, L., 
to which 1s appended the Value of Artificial 
a as Compared With Coal; by John War- 
ma 

No. #10—Compound Engines; Transiated from 
the trench of A. Mallet. With Results of 
pectin Practice, by R. H. Buel, C. E. 2d Ed- 
itio 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W.E. Cain. 

No. 13—Gases Met With in Coal Mines; 
J.J, Atkinson 3d Edition. Revised. To mich 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. 

No. 14—Friction of Air in Mines; by J.J. At- 
kinson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Gelraes Certain 
Algebraical kquations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. Cortield, M. A 

No. Moa an cag and Sewage Utilization; by 
Prof. W. H. Corfiel 3 

No 19—Strenth c Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 20—Bridge and. Tunnel Centres; by John 
B. McMaster. 

Zo. 21—Satety ehiees ay Bichord H. Buel,C. E. 

= 22—High Masonry Dams; by John B. Mc- 

aster 

No. 23—The Fa‘igue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by 8. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son’s odontograph; by Prof.S. W. Robinson. 

No 25—Theory and calculations of Continuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 


1—Chimneys for Furnaces, Fire-Places and ; y 


the French of M. Argand; by Prof. Hardy. 

No. 53—In iuction Coiis: how made and how used 
3d.edition. 

No 54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. 55—Sewer Gases; by A. De Varona. 

No. 56—The Actual Lateral hog ag of Earth- 
work; by Benj. Baker. M. Inst C. E. 

No. 57—I ncandescent Electric | tehts: by Compte 

Th. Du Koncel and Wm. Henry Greece ;2d 

edition. 

No. 58—The Ventilation of Coal Mines W. 

Fairley, M. E., F.S.S. 

o. 59—Railroad iecacmics: or Note 

Comments; by 3. . Robinson, C 

No. 60—strength of “t rought-iron Bridge Mem- 
bers; by 8. W. Robinson, C. E. 

No. 61—Potable W ater, and the Different Meth- 
ode - Detecting Impurities; by Chas. W. 

olkar 

No. Sot Theory of the Gas Engine; by Du- 
gald Clerk 

No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64— —Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. 

No. o6—Dynamo-Electric Machinery; by Silva- 
nus P. Thompson. 

No, 67—Hydraulie Tables; by P. J. Flynn, C. E 

No. 68—Steam Heating; by Robert Briggs. 

Hota vaemnel Problems; by Prof. Foye; 3d 
editio 

Hig. 7) Baplosive Materials; by M. P. E. Ber- 

el ot 

No. 71— 7 ae Electricity; by A Hopkin- 
son, J. A. Schoolbred and k. 

No, #8 “ooeraphtcal onde a Geo. J. 
Specht, Prof. A. 8. Hardy, John B. McMaster 
and H. F. Watling. 

No. 73—Symbolic 5 or the Algebra of Al- 
gebraic Numbers; by Prof. W. Cain. 

No. 74—Testing Machines; their History, Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo-Electric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive aravhio Proces- 
ses; by Lieut. Jas. S. Pettit, U.S. A 

No. 77—Stadia Surveying; the theory “of Stadia 
Mear urements; by Arthur Winslow. 

No. 78-- Steam Engine Indicator, and its use, 
by W.B Le Van 

No. 79—The Figure of the Earth; by Frank C. 
Roberts, ¢. 

No. 80 ficaltcy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc 
Accuracy, Delivery, ete. Distinctive Features 
of the Wor: hington, Kenneay, Siemens and 
Hesse Metors:; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
¢ E Antisoptics; by Samuel Bagster Boulton 


7 


with 


‘parative Tests of 


No,  83—Mechanical Integrators; by Prof. Henry 
. H. Shaw, C. E. 

Ne. 84—Flow of Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J. 
Fiynn, C. E. 

No. 8:—The Luminiferous ther; by Prof. D 
Valo Wood. 

No. 86—Handbook of Mineralogy: Determina- 





Continuous Bridges; by Charles Bender. 
o. 27—On Boiler Incrustation and Corrosion; by | 
Rowan. i 

No. 28—On prensmiesion of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated 
from the trench of M. Leon Pcuchet 

No. 30—Terrestrial Magnetism and the Magnet- 
ism [ron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of Dwelling 
Houses <- Town and Country; by Goorge E. 
Waring. 3 

No. 32 fl Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B. 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Piympton; 
3d edition. 








rhis Planer returns the table 8 for 1. 


Sizes from 20in by 20in. and 80 in. by 8¢ in 
to plane from 4 to 10 feet in length. 


| No. 37—Geographical Surveying: its | ses, Meth- 





Rochester Machine Tool W’ks 
LIMITED 


84 Rochester, N. ¥. 





QUINT’S AUTOMATIC 
Steam Engine Governor 


for single slide or rotary valve engines. Patented 
Keb. 22d, 1887. Same can be applied to the ordi- 
nary slide valve throttle governor engine con- 
verting the engine intoan AutomaticCut Off. It 
has had a practical test on engines running 750 
revolutions per minute, and gives the best of re- 
sults. It is simple and strong in its conatrnction 
and accurate ini sregulation. Addre 

LEONAKD & McCOY, 118 Liberty ‘St., a. 





Crescent Mifa. Co... CLEVELAND,O. 2 
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No. 36—Matter and Motion; by J. Clerk Maxwel! 


ods and Results; by Frank De Yeaux Carpenter 

No. 38—Maximum Stressesin Framed Bridges; 
by Prof. Wm. Cain. 

No. 3¥—A_ Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 483—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. [ 

No. . 4—Tarvine Wheels; by. Prof. W. P. Trow- 


— 45— Thermodynamics; by Prof. H. T. Eddy. | 
No, 46— F-formakios Machines; from the French 
of M. LeD 
No. p RR yh wy nol the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 
48—Theory of Solid al Braced Arches; by 
Wun. Cain, 
No. 49—On the Motion of a Solid in a Fluid; by | 





Thomas Craig. P 
No, 50—Dwelling Houses; their Sanitar bine 3 
struction and Arrangements; by Prof. Wm. .., 
Corfield. $ 
No. 5i—The Telescope, its Construction, &c.; by 

Thomas Nolan. 

‘No. 52—Lmaginary Quantities; translated from 





tion and Disecription of Minerals found in the 
U nited States; by Prof J.C. Foye. 

No. 87—Treatise on the Theory of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties gui Analysis; by Lieut. John P. 
Wisser, U. 8. 

No. 90—Rotary Motion; as Applied to the Gyro- 
foope’ by Gen. J. G. Barnard. 

No. 91 —Leveling: Barometric, Trigonometric 


and Spirit; by Prof. I. O. Baker. 


LATE ADDITIONS. 

No. 92—Petroleum: its Mi redaction and Use; by 
Boverton Kedwood. 1. F. 

No. 93—Notes Emvodying Recen Practice 
the Sanitary Drainage ot Buildings; with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C, E. 

No. 94—The Treatment of Sewage; by Dr. C 
Meymott Tidy. 

DAY & CARTER, 
CLEVELAND, 0. 
*,* Copies sent by mail on receipt of price. 
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Locks, Rolts, etc. | — Pulleys, me ae pe Squares SS | Zine. 
| Hot House . iscoun te scccceseeccocccocoes 0&10 
P. & . Gorbear, Locks & Bronze Goods. Japanned Screw discount _s Nickel plated. AE EY: head 4 poe sh tas y voone OM 
Door locks, knobs and latches : Brass Screw... ..discount 6010 Disston’s try squaro and T bevels ........ dis 45 . Prasigos “ 4 
Escutcheons and Keys .....-.-ssesesessere eer eecees dis 60 Japanned Side......... discount 60410 Winterbottom’ 8 try and miter............... dis 30&1¢ LEAD. 
Padlocks and padlock Key8.....0s is... 7a Japanned Clothes Line.............+0+ discount 60£10 Steelyards. 1 IR niceressinscsintane Siadiehs ‘isinis Neilalbuiaaiea 5 
Bell pulls,mineral, porcelain and jet Pumps. saat dis 40&10@50 Bar. 2) Rea aden 
Bell pulls, ee eS ae Cistern, best makerS............+..:0-s00 s 50@10 Stocks and Dies. \ Pipe 8b of 6e, net 
cS ee ee 7 pronse Pitcher spout, best makers...dis tiav@oeIonO | Blaeksmith’s dis f Shee # tb... poe corsescsereeeee cates. vee MUE 
nS Soa — Imted eras oceene et: | Pitcher spout, cheaper goods... dis 70&5@70k10&5 | **Lightining”’ screw plate ............... dis 1E | Shilted Shot % bae 2 tbs ................. 133 
nore door loc Ee ee | Saddl D peyee ood quality. 65@750 | Hi Fy prevail Acti stan 
Es Store door Handles... .cose c.-e-.seeeesseerseeeeees addlers’ or rive. OL. & qua! iy dostan, No. 1, 6c Axe, 44¢; Sli 9 
z= Shutter hinges & flaps seine t pcheueene ers: 60410 Bemis & Call Co.’ 8 Cast Steel Drive.........dis 50&5 Washita Bione . scheint . Intestine "4 5 B th 20 rN 
i Shutter hinges, bronze plated... dis 70 Bemis & Call vs 8 ncnichone ste Socket. cused dis 5045 Turkey Qil Stone.............. 4te 3 in........ see Tb 4 
a Flush bolts, genuine bronze...........r+----re00s dis 70 Solid Tinners... een 02. $1.44, dis 55 | Turkey Sling............ss0ssscessseseesnseeee seeeees$1.00@1.50 | 
3 Shutter knobs, genuine bronze.............0000 dis ’ | “Rails, Washita Slips No 1 ® lb 37@38 
a Shutter bars, ang 18 OF) | Sliding Door, Wrought Brass.........@ tb 35c dis 20 | Washita No 2 stone,............ sss csceeceeecereee LD 150 COPPER. 
4 | te Goan: ae ew = emggenra oar eoeee ean dis 60 , Sliding Door, Iron, Painted... ® foot 6e dis 40410 | Arkansas Stone ......---sveusssves sesseneesseeeens seers 2.00 | Lake Ingot........s-ssesee RE OES. 17 
o Sash pulls and plates, genuine bronze......... is 60 | Stove Boards Arizona 13 
3 Push plates, genuine 5 beeen bE ccabbeenexceeueel ry? M4 | Rakes, os . waael ge 5% 
1 rawer pull genuine bronze.. sesseel a ve ae ‘ AUR a. sc cchds cxteancostcxclsteconaactaleneia sorvisk Roacienenes 
: Letter box plates, genuine bronze.......dis 60810 {Ast Stool ....vssseseeseeeeessseres iserenrsict GO RIES | DURE secs nnseieerneserscntorethoscnampenngesececonan 50410 IRON AND STEEL. 
3 Barns G0Or LOUe sccsssnscecdascnas sve yeeeescissenejsovs Gis S3}g  TABUCRIIC ..0510.0000 a . 18 Shovels and Spades. Flat Bar 
Lemon Squeezers, | azors. nn ne tee a ey 136 to 4 by 36 to 1 imeh.......01......scesserrecceerensseess 170 
Poroelain Vine arennnn 1 dor 86.0, ais 2545 j Ri Torney Rage Oo rm Coys a 9 Denise ecercervengecestnn eh hO | 6 80 6 by 96 to 1 inch 18) 
Wi 00g ss coveazperrrerereerreeeeeee W088 OO, OAR TS BLS BROT eeonrcvmmerncrno mene $950 oad Beweeoeerncnar = ge agama sees 5 
Dean’s No. 1 * doz $6 50: 2. 68 5 8, sf Wendie Rivets. Joseph Dixon’ «........ = pier gross $6 00 dis 10 
uittle giant... pb yobees soe Gis50 Iron, Thousand, list November 17 .........-....2is 50 | Gem @ gross 450 dis 10 
L mes. Iron, Ordinary, Cooper’s Block and Carriage, | Gold medal....... -Bgross 600 dis 25 
Clishiclls AMAIN Sake casas 5:5). sas aoaaitacenpil veal dis 40 | __ list November 7... dis 50 | Rising Sun.... ..® gross $5 50 net 
Silver Lake. Breided. N_ ,0, $6.00; Janes Sa $6.50; Copper Ceeseoncesaceshwesse -cecccesee vescesese coe! dis 50 Dixon’s plumbago saiiiaieiet ® tb 8c. net 
BS 2, Fie 3, $7.50 © gross .. aa a 2 ‘ Rods, Ps Trowels. 
Masons’ Line is , Reade TU cai nvn<shaneucatcnpeamitcees so0kis ves ine GUE ; 
Wire Clothes, Sa is, 3:78; No is, #835; Nov iollors. Keed's Brick and Plastering rss dle B 
) $2.7 mee ' Bere door, Sargent’s list, .............. dis 60£10£10 | Disston’s Brick and Plaste dis2o 
: “Mallets. i | Aeme (Anti-Friction)...... din BG | Brede’s DiI ccersccsssscsroviestsniiews seseseeresiens dis 20 
ey nas nesaueae ware wees si asi Rope, Tacks, Brads, &c. 
ig pinainn eon : 1g; ‘ , 
Penfield Block C eeamvite and . ert See gad over cl aseesobosoerinagsiounieren 11/s0 New List, September 1. 1882. & Supplement Jan- 6] NOTE” Waetbscsctaeusiatpibiceececbinseiebtnxoeenshl 3 3 
Hickory.......... ga on dis 7 Stee eS rei, American iron carpet tacks all kinds dis. 724&10 | %6 SRA MIME 
3 se hina pen di t $0@80k10 | Steel carpet tacks all Kinds......0........... ase C Halt Oval and Half Round 
Regular list... .....+.+ . dis GU@GOR5 BOXWOOGA..... ...ceeceeeeees eaeeee evooree GISCOUD 10 Swedes Iron carpet tacks all kinds ii ies. T2rga10 . 
Meat Cutters. | Sad Iron. : Swedes iron tACkB,.....crcrsscscecsseseesseecseneed 44&10 YA to 9) IMIR. ccccersccocsscscers 4 ° 
Dixon’s (P.S.&W.) 1 | raat DMR TNR siacicicccscaeecsccooesri 100 t Swedes iron Upholsterers’ tacks............... breeklo 0 D7 sssssnseencnracersenevenvensecess sveee 0 
# dos. “eu 00 $17. $0 $19. 00 $36. “00 dis 45 Self-heating ate t Widen Tinned Swedes iron tacks........csceeverscesese BT EO 2800 F6—— revessrcevereeneree mesveneneneneeoons seeeseeeeeen ens 290 
Draw Cut os. 5 6 8 10 Self-Heating, Tailor’s........ Ne a aeedee r) yo $18net inned Swedesiron Uphclsterers’ tacks ....674%410 3 eens. sneteeseenesenees 3 20 
Each........ $50.00 $75. r $80.00 $225.00 “~ ge ox ‘in Potts’ alrons, ERR SP REMC AT dis 40 Auerteee ee cut tacks ............ Siphboseibeer 338g 10 PSP 
is Snterprise Star [rons........cce-erserseseee discount 40 | Copper 8 os 3374x) Heavy Sand. 
Woodruff’s (P S & W) per doz No 100 No 150 Cc r finishi aan trunk nails............. 33 0 | 
nies - oy ys $15. $isdis45 | Sash Weights Cigar b box mail Boat sneer Gxio| 194 to 6 by 14 and 5-16 imdb. vnnnnn neem 190 
Hale’s—Nos. Poe ilk i ihasiediacececa teas ereicd $22.50 ‘ AIRE: MEIN <<stehc ih ceowubadbiniiansesseese avsieciiaa 60810 | 4 and ¢ inc 
= $33 $45 dis 70 | ad news. oonae Hungarian nails and miners’ tacks 60.810 | ‘sto ee % oe a oe 
Enterprise.. ‘S- snsoceresesoesiS 30 | Pye cascnte (ineulee. discount 45 | Simp and lace jocks... AOE TERS. ¥k10 % by 4 an inch......... 
“Mineing Knives. | Disston’s hand panel, rip &6........0.000 discount 25 | punk and clout PE eo ro ded Hoops. 
Am. (2d quality), @ gro, 1 blade, $7; 2 blades, $13; | W.M. &C., Champion eqular age per foot 24¢ | Tinned trunk and clout nails.....................,,60.&10 | 1% to 4, Nos. 13 to 15. 250 
3 blades, $18.... +e “4 W. M. & C., in Back......... Pit 26e Basket nails 60410 | 1% to 2, Nos. 16 to 18 .260 
Smith's, V den. gle, G65S; donhle, SO | ee Tp" penaaeeanesecncaeemmanmensientet 60410 | 124 20 2, No. 19....... 270 
is F on . 
| White, VOPR cicdiaberccinressessibians e 12 Common and patent bradB................ssseeseeee 60410 | 174 to 2, No 20 289 
comin Money Drawers, e183 @20 | Red, polished & Kol ® doz $1. ae : Tinned capped trunk mails............sccrescee sees 60£10 ; ¢ rd 2 Ho. 4 4 + 
ucker’s IR ctl ghee Say talent ceeds Tinware. a A aN agi ; 
Molasses Gates, Saw Sets, | 15 16, 1 and 1%. Nos. °3 ‘0 15...... RN 
Site Bebetang” Oh es pcacrecesbinn << dewinegngsevanioresesese dis 70 | Aiken’s Genuine...............ss0.-++- $13.00 50 &10 Stamped, Japaned & Pieced. list Jan 20, ae 15-16. land Me ee: BO Gb: BE c. .ccsessccedaenenbaaae 2 89 
Stebbins’ genuine . She abdaei~coudahondte dis 6634410 | Morrill Saw Sets No. 1 $15.00; No.3 < 4 ee. <0 ree ce Tos bag ait toe Outte Oates: ned |1+'6,land %, Nos. \y ane DY. .ssccsssemepiocon 290 
UG Pct Ul ee lg dis 40 &10 : priate aaa | Bb Til E GAME SoBe. IOs Bl -cscecesencocesicvesssecorcapesooies 3 00 
Lincoln’s PRtQOPD....:.<.sceceoes sesecassoeoneed dis 6634410 Scales. Enterprise Mfg. Co (Champion)......dis 20410@30 | Pl 1 - amg, HO No. ae . teeeneeees aa 
hacen crores 45&10 Hatch, Counter, No. 171 .....-...cec00.0-s-. ® doz $21.00 Traps. 4 be Nos. 16 . 18” eee mein 00 
Hatch, Tea, No. 161............ -® doz *6.75@7 U0 | Game, Newhouse................:.-secssessseeneeseeeeeees dis 35 Nos. 19 and ee ee 310 
List July 14; 1887. evee.e+e-GiS 70 | Chatillon’s Grocers .............-cssrcsccssscesseseesees 7 & (O° Rea emery eae 6t &10 oN Jo. 2 pone 5 
Standard Penny ‘Nails, @keg card rate 5 i Family Turnbulls. dis 30@30410 | Wood. rete ibs W dos holes | . Re - epaeicient eeecereereseees eS 30 
{Car lots.. a a 2 60 Seale eas, List of January 12, 1882 Delusion, E*) $18 00 dis 15 | | 93.16 "oa 13 to 15... eeeeereee Peet ewer eeee 3 10 
Wess tha car lots, $2078 dis 50410 Trawom Lifters. 15°, Nos, 16 (0 Wo nec sarcomere 
Nuts and Washers. Scrapers. Wollensak’s Patent. dis 50 13-16, Neos. 19 and 20.. oie sasnbaione ..3 30 
Size of bolt in......... % 5-16 3% % % % 1 | Adjustable Box Scraper (S. R. & L. Co.) a pawns ae WII Wil cscriesotasersoxteanicinconcacrereneiene 3 40 
Square......... RAE 84 7 5% 44 4 3% 3% $6.50... -ecsseeseeerererenensseseneeneersssenssesesad dis 30£10 Twine. BO. BE. 13-16, No. 22... se oneeeeesanacnes veeenseeth 
; Homesite iia ois 15% 11% ae 6 5%5% 5 Box, 1 Handle ® doz $4, 00, dis 10 | No. 12, Flax Twine, Yand ib Byies.. elem 0... | he Nos. 13to 15... sotglihs tsueninsiatieabevaieammvtal 3 29 
Washers.. 9 8 Bi B56 COG GING, | WO cacesecsncescccraceoievcripn cecvese’ scenbenscbacevutis 5010 | No. * igand i 2144c27c..... Fy Nos. 16 to 18. eat semebeiamthianeiossapentiongael 3 30 
In lots less than 100 ths, @ " add 4c, 1tb boxes Screw Drivers, No. <i fs an ae 25e..... BS oso and 20... cionsiivenmvis sat sense 
add Ic tolist es craexers, Stanley R. 1. Co.'s Varnisied Handles dis 5810 zPly y Hemp, 4 and if P Batis (Sprig Twine BA} 2 2 Seeammemtecsenmoscse: 
tanley o.’s Black Handles...... is 60&10 : ae sipilgigsisieie ies Aetiadecd OF tg ay ro emnbneininmecaictieea 
F Table (Humason & Beckley Mfg. Lo. ).c.eceedlis 40 | >= eae d 3-Ply 1% b ee aapaaa RSORER a 9 OSs FSO BO erscsecorenccrerooressseces snesgene svoved . 
Blake’ s pattern siscshnsecentends Pony a. 2 a ais 10 | Sets Interchangea P doz $18.00 dis 25 Cotton Wrapping, $Baitew aA Ci 15@ 1660 i 16, os. » a sehiehsontsnpabine : . 
é ( itenehacaasenmntionne ae . . sovenesorsceeap res ete 7 
4 — Oakam. HC" | __ Wood Serews—List Jan 27, 1801. CN Pikebeciclial 50&1045@60 | }1-18. No. 3h. voncornpoenoesoceoapneney aeons 
’ Geusiaauaan Bsc Wat and 1900.--noscoccteccorreinee wom m 813707 & & | Parker’s....sccscssssccccsscccccccsseceseeeces discount 2@2 | 1-16, Noy 22 .eevseernvn ~sooesneeeents aa as 
US Nave IEC i Tigo | Rownd head iron...nssennennnsenn ~ dis 65 |“: | Prentiss alecohoent 1,20 O25 sf ee ene a 
. * - . at e brass... RES siataieeinaieal is 7) s ti h: n s ee + . mmoseose oot 
NAVY «+0000 # Bite | Round head brass... =. eae Ofea ong Filers, Wentworth’s........ peaeniad sdaeeacead dis20&10 | 6° Nos 9 and 20.. 3 90 
¢ Oilers. so 44. No. 21.. ..4 00 
3 Flat head bronze .. 65 | £.S | Saw filers, Stearn’s .......ccccccccsccsscecsssseee sos 344410 | 5 ) 
Zine ANA Ti......0c0.ccrcccecscoceseees new list dis 60£10 Round head bronze... 60) ae Be. ‘No 22. 410 
Brass and Coppe new list dis 50 | Machine, flat head, iron.............s00 ELAN... dis 55 3 Washer Cutters. | 7» No 23. ....... 4 20 
Malleable cman’ 3), No. “1, $3.60; No. 2, $4.00 Machine, round head, iron .......scecesee soees 56 | Smith’s Patent 
ING, By eee We Gai sacenas S csesocinscnnnenl dis 10@ 10&10 Bench and hand— J ORNSON’S .....cccccceseee 1% to 6 by % to 3:16 | in 2 20 
peeking, Steam. | Bench, iron . wssee _seesereeensd5&10 | Penny’s......@ doz Po 1% to 6 by Nos ° 2 30 
Bestaul mentee eta penen. wood, beech, ‘per dozen #2. Bb neve <onscasseasons : gouteen' Bs cccrercevessonenstonconees d 1 to 18% by % to 3- 199 4 3 30 
American tine seesenneseeeeseeee OQ ITC one gh ~ wemcnand x SEE «SR | | Igand 6 by i816 fa “ meesseenenenensene 40 
NEIRIA B EE ovs causes cusas sounsesnanscdesireaisakesiainin ee oe ee ae “gaelic els. 48 ~ woeseese soccssenese 
Italian Packing.............. oo ge ee ats r ina a can dis 8in., $2.00; 10 in., $2.59; 12 in., $3.25 | | % and 13 16 by Nos. 11 and aR pene 270 
wenees. | ppd ssh Wire. New List Jan, 18.1884 | rs ang it-§ red ¢pt0 a et 
Faber’s Carpenters’ .............0.0s000 Migs Viek, i800 | Sid WANE. cceceavassavev- econnconcesessonensenbashoiunl Brass and Coppet........ccscssc-.-.-0+se+e+s unt 20! 54 one Af mon. St = Srneoce. <sotens sehen 
Faber’s Round Gilt................:0e000 ® gro $5.25 net ‘ions Gini, Bright and ‘annealed, oad 0 O88 a “anor 52 and 9-16 by Nos. tastier ee 3 39 
: Picks, re 7 ' - a 18 7274@75 | 16 by 1% to 8-16 ites, sve: *haceneal 
: Railroad, 5 t0,6 [b8..neereen $12dis 60@60x%5 | Atkins’ patent............« mereanqnesncnamne ® doz sets $6 00 ye Nos: 27 @ 36 dis 75@75410 $ by Nos. 11 J aan Fs or"3 60 
: we 6 to 7 Ibs... ~. $13 dis 00@6085 Shears, Reqvered J a. to Dengan tpt. Baxier 4 - A 
winnie Taine dmerican(Castilren.- is75&10 | 7; a ic vy Ang 3. 0 to 18, 6s agon Box Iron. 
F ea we: ‘ 65c. net | 7FUDING pc -vsseee: See Pruning Hooks =a ee ee qia50 | 2% inch, beveled edge. by Nos. 11 and 12.........2 70 
5 OM nsesesesnenise osnesen POs TG nernare’ s Lamp Trimmers.............+-++ ? dos $4.00 mod 5 Seo | oS a ee d is0@72%4 i inch, 13 and 14.........3 00 
Picture Nails. PIM ais: Sac eicasenieearteaabutnbistesbissapinininene’ Epthaverereseguvorseepescees “68 |82inch, “ “ 0 Teed te ‘ 
Annealed Fence, Nos. 8 and 9............:e0+e dis?o 10 12 «.eseree 3 00 
HN Brass head, Sargent’s list “ te oon fist, Dos, isl. oe - Annealed Grape, Nos. 10 to 14........0-..-.-+-  Gis75 | % inch,“ ™ 3 and 14....0003 20 
i » Margent 8 1LISt........ N 2] 2 . 
4 pase hands ee n nag ag scenes “cabtOMt0 Scroll Saws. Stubs Steel Wire rewular 9600.9R ina) No.1)to 4 Suess Grom. 240 
3 orcelain head Sargent’slist, is.. sc aectinnntel 0 Lest lete, $10.00 dis 25 9 , hese 
; Porcelain head, combination list..........dis 40&10 | Lester, counplote, FE0.M ..-.rercserereoneeerees soe oe G18 Coe’s genuine, Cash in 10 days...ccveo. 65 & 3| No- 15 to 17. 260 
t Rogers, complete, $4.00. .....sseerersrerrersereeses dis 25 | Girard Standard --discount 70410} No. 18 to 21. 7™/ 
j osndinien ten om Trone. dis Sheaves. Agricultural......... discount 75410 No. 22 to 24 % 80 
. s bl oe ee alana : sliding Door R : E. ListDee 18, 1885... , dis Sag en psaerpgome ceceonazee ae hom, 3: ae 4 to 26 2% 
oor, Paten OLIOP...cccccccccces a) a... nn oe ae ¢ 
) Buttons Dee dis 40 Sliding Door. Pat’nt Roller, Hatficld’s.........dis 70 pe ee OE RS ORE. 25 | No. 28 ... 3 sh sehanalankenpadiebibicaniae 3 20 
Hall’ ae a et Ogmpound Laver i giiprers, Sliding Door, Corbin’s Anti-FrictionDec. 1 18, 1885 : Iron Boiler Plates, 
ad oe ton ane ee ats 8 2103314 Ship Tools, —— ee» oak. 16 inch and heavier 
/ Gas Pliers oo scnessecnrereeeem 8 BOEIO | Tey de Ts J- WHILC erennenennennnsennn dis 20 & 5 Tin. Cre 0 
umason & Bec oseissnenee shoo tanavalien icp : “ 
P.S. & W. Tinners’ “Cutting ‘Nippers Shovels and Tongs — oF ere. ‘ 
add 6 per cent. dis 10 | Tron Head.......sssssssssssssssssssssessesnsssrseesens 23 | Solid Fire Box, * 
Sissitien sai mein. Brass Head............... ereeeesneeee ERLE LORE EL RE SE | ak tae a A “we aceiabbsac ei on 
Standard listesnwesrnsesnmnesn pista dis 70410 Sieves, pat APY cscemadl eel Boller Piates—1 4 in. and heavier. 
; ocket levels.. bre, REESE ...dis 70&10 . merican, Cas. eeeeeoscorerseess ercccesecocececs | RE a ee ‘ e 
4 Davis’ inclinometers............s...s0+0ceresseons dis 10&10 Metallic, new -- file GS Charcoal Tin Plate. uae Me = 4 
4 Post Hole and Tree Augers, Flour sifters Hunter. age FO) 90r8D SEE, GROEN ccsennnsnesncve cvstsonnenen $6 00@6 50 | Flange.... .$3 25 
s Comet....ccccccoccoee $1 25 | LX 14x20 112 sheets...............ceeerererrees 7 25@8 0 | Marine Flange. $3 75 
amson Post Hele Digeer. Wg doz. $36.00, dis 20410 Slates 1C 10x14 225 sheets................+-+....% box 5 75@6 25| Fire | ‘ai 
Eureka Diggers... ® doz. $15 00 @ 916.00 ee . dis 50&5@5ué A) SED BEE MINE cn ccccsnvesosnesencesasense oo 12 25@14 00 Above includes plates 90 inches wide. 
CNC. cciaitcalacislinessepennsciahtiaal per doz $12.00 | School, bY CA8C....-s.-r+---sereereeenee Gis 50K5@5vK10 | TX 10x14 225 SHES enrenenrreneennrrn 7 25@% 00 | 90 to 96 im. WIdE.....scve-ccvesseevecees ves . ee. th extra. 
Vaughan’s Hollow Tube Post Hole............ $24.00 Spoke Shaves. ‘ IX 12x12 225 shee 7 T5@B 25 | 96 to 100 iM. Wide....ceccecccernceereenl Ce 
dis40 | Iron........ . dis 30 | For each additional ‘X add §1.90@3.00 SO BD B00 1s WRB ee sscnccesessersesnescvens lye. = ** 
Potato Parers, WO nna ° ..dis 30 104 to 116 1m. Wide........ccccccsrrersseeeseeeeeseeee SPOCIBI. 
j White Mountain..........-ssssee0e.% don $5.00@$5.50 Snoke Trimmers, Coke Tin Plate, 
Antrim Combination...............,.:0ssse0e ® doz $8.00 po IC 10x14) Best Ordivary American Cast Tool Steel, 
: SOOOE jis Scat aciie salenasetiais sekaanenaes B doz $13.50 | Bonney’S.....0+-+..0 pocereescccccceoscees ® doz $10.00 dis 3k oT a? $5 ROUND, SQUARE AND OCTAGON. ota Th 
: Pruning Hooks and Shears, Stearns’... ...ecreveseee weeceeceoeeers ® doz $9.00 dis 20410 Solder. to Zin, inclusive.........ccsusfsee 
Disston’s Combined Pruning Hook and Saw ’ Spoons. = ; 9-16 tO Pg i Ow senses sseennses 
Wh G00 DER Biivi visnctescesnioneeceeiarnbninnoasl ais 20410 | Basting Spoons .........+s+000 «« dis 30410 | Half oad Half, in bars warranted) Quotations | 7-16 to % and 24 to Sin. 
Disston’s Pruning Hook.....@ doz $12.00 dis 20410 | Britannia. secnsneinnee [ DOD... ..eereeresererrerees + only 3% to4 in.. gasrenoeenasoooonescureses 
Pruning Shears .............s00+ P doz 3.75@$4.00 net Rogers Bros. ..--vssercesccssesssseeseeeee seeeer., dis 50410 | Bingham so seagpeee application. | to 11-16 and 4¥%.. 
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IRON TRADE REVIEW. 











TRAVELER'S RECISTER. 
Standard Time. 
Revised March 6th, 1888 
N.Y. C. & St. L. 8. R..0,— ‘The Nickel Plate.” 


EASTWARD. ARRIVE. DEPART 
Buffalo Passenger......... ...... 10 Mam 10 4am 
Chicago Passenger........ ...... O20 9M Sndsiee 
Local Freight.......0....-0....«. . 440pm 56 4am 
WESTWARD. ARRIVE. DEPART. 
Chicago Passenger..................cssseceeeeeeee 6 30am 


Fostoria Passenger.. .. 446pm 451pm 
Local Freight............-0.- 5 20pm 5 50am 

Rocky River Accommodation departs 7:40 a. 
m.; 1:40 p. m 





Euclid Accommodation departs 6:24a. m. 12:10 | Cresto 


a. m., 5:05 p. m. 
All trains daily, except Sunday. 
Cleveland & Pittsburg. 


ARRIVE. OPART. 
New York Express............. 12 45pm 74am 
New York F xpress ............ 655pm 140pm 
Alliance & Akron Accom... 935am 3 25pm 


Ravenna Accommodation... % 25am p 
Wight Express.....ccccs...0--se000 *52am*ill0pm 
New burgh Accommodation... 1300m 12'0pm 
Train leaving at 1:40 p.m. has Pallman Buf- 
fet Sleeper from Cleveland to New Y rk. 
*Daily; all other trains daily except Sunday. 


Mt. Vernon & Pan Handle frute 


C., A. & C. Ry. Co, ARRIVE. DEPART. 
Akron, Col. 2 Cin. “Flyer” 540pm 810am 
Akron, Co’. & in. Night | 

TRA. . nsiiiosraninenmantcielia .- T25am 800pm 
Akron & Columbus Exp...... 1245 pm 140pm 
Akron & Orrville Accom...... 95am 382%pm 


The 8 p. m. train runs daily. Elegant Pullman 
palace sleeping cars attached. All other trains 
daily except Sunday. 

Erie Railway. : 
Depot. South Water St. and Viaduct. 
ARRIVE. DEPART. 
N.Y. & Pitts. Express.......... 15 58am %8 2am 
Fast N. Y. & Pitts. Express..*10 55a m ‘4 Onm 


Mahoning Accommodation.. 0am 
Pitscbareb DExpress...c.-..-... 46Bpm 
Youngstown Local..... ....... +8 05 


ocal am 
Mahoning div. and Pitts Local “11 40am 
Mahoning Val Accom........... *4 30pm 
Pittsburgn Express. . TL @Orm 1110pm 
New York Ex 





ress... cose OOO D TB ceces-reccenes 
* Daily. + Daily except Sunday. { Daily ex- Clyd 


cept Monday. 
Lake Snore & Michigan Southern Railroad. 


D t 

TRAINS GOING _ trom West das. 
4 t Limit eee am * am 
Ree wy x Bos. oo, 135am %140am 
No.8 N.Y¥..B’t’p&At kx *8 2am 5 50am 


seeeeeeee 


1160am 


No. 12. N. Y.& Bos. Ex. *3 COpm 


No.2. Night Express......... . 940m T10 0pm 
No 26, Conneaut Accom.. ceceeaneneonieen > pm 
TRAINS GOING WEST. Pn, Woet 


No.1, fast Limited Ex..... *12 lbam *12 bam 
No.23, Cleveland Kxpress ‘*2 l5am 

No. 3. Chi. Ex. via Sand’y.. 15 30am 5 45am 
No.25, Mich. Ac.via Norw’k «....00-.-.+ 15 45am 
No. 21. Toledo Ex. via Nor- 

waik and Sandusky... ...... 412 50pm 3 20pm 
No. 5. Fast St. Louis & Chi- 

eago Ex.via Sandusky...... *10 Sam *10 55am 
Nog hi.Pac.Ex. via *6bd5pm *7 15pm 
No. 31, Elyria Accommods- 

tion. to Elyria Only............+sssesceeeeees 
No. 27, Conneaut Accom..... 18 10 aM ...-..0.... 

Sunday train for Nottingham— Depart8:15a. m, 
and 1:(0 p. m.: arrive 9:26 @. m. and 4:45 p m. 

Reference marke— Daily. +Daily except Sun- 

. «Daily except Monday. 
= local Cleveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
11:50 a. m,, arrives Grand Ventral Depot, New 
York 7:30 a. m. ‘ . 

For further information as to trains and con- 
nections apply at the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 

.E. GAUL A. J. SMITH, 
an Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 

Cleveland and Canton Railroad. 


Arrive.—Canton. Sherrodsville and Coshocton 
955 a.m., 7 00 p.m. 

Kent —*7 50a.m. , *716 p,m. 

Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 

Newburgh and Miles avenue—7:10 a.m... 4:15, 
p,m. 5:33 p.m. 


Depart— 
Canton, Sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m. 
Kent—*8:38 a.m. and *8:36 p.m. 
Bedford-*8:38 a.m.. 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Newburgh and Miles Avenue—#:12 a.m., 2:00 
p.m., 4:40 p.m. : : 
Trains marked with * run daily. All others 
daily except Sunday. F 
Depot at Ontario street.ovv it Huron street 
Cleveland, Lorain and Wheelina. 


DEPART. ARRIVE, 












| 
} 
/ 


WHEELING & LAKE ERIE 


1IME TABLE—IN EFFECT JAN. 8, 1888, 
Central StandardTime. : 
EASTWARD. | No.5. 
vessseel¥| 745 AM 


No, 7. |No, 9.*|No. 1.* 























110pm! 4F | Ssdeiaideee 
‘lak Harbor..ar 8 4) 205 | H 14 Sp aera 
Fremont.......... 5 RS Sek eens 
" ‘3 al oe 
(308 | 640 fanaa 
: | 8¢ | 8 AM 
Norwalk 01010 | 338 | 715 | 322 
Wellington ...... 1100 | 432 8 08 400 
N....+00..8F 1] 53 5 20 905 Pm} 447 
Orrville........ ar!/1220 pm] 5 48 940 pm) 5 15* 
Orrviile.........lv/12 5 53 705 7 05 
Massillon......ar| 1 20 6 35 78% 7 52 
Massillon......lv| 120 6 35 752 752 
Navarre ........... 135 6 50 810 810 
Valle Junc,ly, | 215 740 855 855 
NewCumberl’d) 2 28 753 910 910 
Sherroasviue...| 2 40 8 05 y 2 9 2 
Leesville .......| 248 8 13 9 40 9 40 
Bowerston....ar) 2.55pm | 8 20pm| 950am |_9 50am 
Canal Dover.....| 257 py] 6 (6PM | .........0. | o.cc.c0cecse 
New Comerst’n| 3:8 ft 2 Sea acsanniaatis 
Cambridge. coor} 438 45 
Macksburg ..... | 609 915 
Maretta........ar! 725 PM110 254M |.......0.00 100.0006 











WESTWARD.| No. 6. | No. 8. | No. 4. | 


Marietta ...... lv} 600 am/12 10 Pm)... i Seinodstbies 
Macksburg ...... ; OBST ie = ” ieee hescananey | 
Campridge......| 857 | RES Re ROS 
New Comerst’n/10 00 400 |. 

Uanal Dover.....|10 42 4m) 4 40PM 





sen eneewerne 









































Bowerston......../1' 25am) 345PM | 5 55 am)............ 
Leesville........../]11 32 355 | 602 
Sherrodaville...|11 40 ee Lee 
| New Cumberl’d)1) 52 12 SAAR) Sen aie: 
Valley Junce...../12 20pm) 502 | 645  [oou..... 
Navarre............1250 |535 |735 |.......... 
Massillon.........| 1 05 1 eho tc Seep eaeenoes 
Orrville ime 16e lees 1... 
Orrville 145 2 US 3) Sie aaa 
Creston 218 To Tee 
Wellington ......| 3.05 : fe, 2 Bey piace 
Norwalk. | 355 825 (1125 7 25 am 
Monroeville.....| 4 07 835 (1137 735 
Bellevue........... 423 915 (1155 751 
eee 439 929 |1210PmM| 8 06 
Fremont 455 945 |1223 | 823 
Oak Harbor...... > Bey Seo 1253 | 845 
Toledo..........ar) 620 pm 10 45* | 150 pm! 9 404m 
No. 27/|No. 25) Huron Divis’n,/No. 26|No. 28 
450 pu| 7 65am| Ar.. Huron ..Lv| 910am| 5 30PM 
2 7 37 |Friese Landing, 9 25 5 45 
re * ™ a + Seosd «Milan ...... 2 ° » . 03 - 
v é Vv |Ar r6 
Ar pwlAr am| Norwalk... lity aM 
ECE SUES Ok CR Se: 
* Daily. 





This road is now open through from Toledo to 
Bowerston, connecting “ith the Pennsylvania 
System for all points East. 

THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
* ** and Bowerston. 
and Akron, Youngstown and 
5 Pittsburgh. 
*. Chicago, Akron, Youngstown and Pitts- 


urgh. 
M.D. WOODFORD, ~ JAMES M. HALL 
Gen’l Manager Gen’! Pass. Agt. 





Scioto Valley Railway 
TIMEK TABLE, 
In effect May 27, 1868. 
THE SHORTLINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 


TRAINS GOING SOUTH 























STATIONS. | No. 2.) No. 4. ) No. 6. 
Columbus............ Ly| 7 10 a.mjl] 25a.m/ 525 p.m 
Valley Crossing... i730 * |ll44 * | 545% 
Lockbourne ......... Ta “is ~ise 
yo ee 755 “ |1207 p.m| 610 “ 
Circleville............ 815 “ (1226 * | 630 “ 
Kingston.............. $3e “11344 * | 649 * 
Chillicothe ........... on © Time Sf tae 

SON saiicn Seccetiianl oa” (405 “i180 * 
WET OTIT cecccccccccccee 946 * | 214 “* | 820 
ae a .89 “16° 
i casing Sin ‘ iza “i.3ea* 
Lucasville............ Fa ei RS Ba 
Portsmouth ......... 1050 “|320 * | 925 * 
Sciotoville...... ..... Oo “13835 * | 940 * 
Wheelersburg...... 1110 “| 340 ‘* | 945 “* 
Havernill » bee * ham *. oe 
Hanging R $m. * ie @ 
Ironton .... 420 ‘* 11025 * 
Petersburg : . te” nom * 
Ashland..... Ar'1230 p.m\_ 5 00 p.m/11 05 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. ne 
Train No. 6 takes supper at Chillicothe. 


TRAINS GUING NORTH. 
























Wheeling Express..........-+ss0+ 645em 6 55pm STATIONS. No. 1. | _No. 3. |_No. 5, 
Ubrichsville Express. ............ 40pm 9 2am Ashland ............. Ly) 246 a.m! 905 a.m) 535 p.m 
ponerenare seoeenbeeee eu - 7 * 7% = 
. . REIN cocks specneiese 1 4 a Pi oe 
Pittsburgh & Lake Erie Railroad. | Hanging tick’: | 3.36 « 986 | 625 * 
On and after Jan. 2. 1888, pasvenger trains | — et 14 bo ‘ . os “ oz “ 
will depart from and arrive at the Pittsburgh | Sciotoville.......... | 412 * |1033 * | 700 “ 
ne ane Erie Depot at Pittsburgh, as follows, | Portsmouth........... 1427 |1005 “* | 715 « 
entral time: s | Lucasville............ 449 *: 1036 * 1-797. 
P. & L. E. R.,R. Depart for— Be eee 504‘ i338 * | 768 
No. 1, Cleveland, Bradford and Kast,..... § 25 a.m | Piketon.........s+0+ 518 ‘* |1148 * | 807 “ 
No. 5, Buffalo, St. Louis. Cleveland...... 7 45 a.m | Waverly.........0000 | 530 “ |120) p.m) 8 20 “ 
No. 5, Beaver Falls Accommodation....... 8 40 a.m | Sharon ......cese-e+ 540 * /1211 * | $80 ¢ 
No. 7, Buffalo, New York, and all New | Chillicothe ........... fae” clarke Lee 
Bingland Points,......rerscrccrscrcsscosecees 10 15a.m | Kingston............. | 701° | 126 “ | 931 “ 
No. 9, Chicago, Cincinnati, St. L p..m | Circleyille. 7m“ 1136 | 940 * 
No. 11, Buffalo Ex 30 p.m | Ashville... 740 “ 1155 * (1008 * 
No.3, Beaver Fal .. 520 p.m | Lockbourne. 755 “ | 215 * {1092 * 
No. 1, Buffalo Express.................+see010 30 p.m | Valley Crossing... | 805 * | 239 * /1031 * 
Arrive from— Colurabus............Ar| 830 a.m! 3 00 p.m!10 50 p.m 


No. .2 Beaver Falls Accommodation...... 5 25 a.m 
No.f4, Buffalo and Cleveland Night Exp. 655 a.m 


No. 6, Youngstown Accommodation.,...... 9 20 a.m 
No8 Beaver Falls Accommodation...... 

No. 10, Chicago, Cincinnati & St. Louisa, 135 p.m 
No. 12, Buffalo Express,...............0ssssses 5 45 p.m 
No. 14, Cincin.,St 
No. i4, Cleveland & Buffalo Express...... 10 35 p.m 
wee & Lake Erie trains Nos. 4, 15, 8and 

y. 


E. HOLBROOK, General Superintendent. 
R. W. JONES, Master of Transportation. 
A. D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 





ouis and Cleveland, 805 p.m! Columbus, Circteville, 











Train No.ldaily. 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Kingston, Chillicothe 
Waverly. Portsmouth, Ironten, 4. C. & I. 
Ashiand. ; é 

For further information relative to rates, con. 
nections and through time, call on a our Ticke, 
Agent, oF ad ives - ROBINSON 





ver. 


R 
Gen’) ass. & Ticket Ag’t. Columbus, Ohio. | 








Fi, Wayne, Cineinaali & Louisrlle 


RAILROAD. 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHand SOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
| AND 8T. LOUIS. 


13 MOS” 13 


Fort Wayne and Indianapolis 
Than any other Route. 
22 “INS BIGRIE® 929 
By 3 HOURS, Between 


-—Oo-— 
Avsk for Tickets 
—ViA- 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 


W.W. WORTHINGTON, S. A, WIKEL, 


Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 


The Picturesaue Lehigh 
Valley Route. 


Two through trains with Pullman cars at- 





tached are now run via by this beautiful scenic 


rocte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. u., Buffalo 9:15 a. 
m. and 5:15 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal] is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent Bethlehem, Pa. 


DETROIT AND CLEVELAND 


Steam Naviga ion Company, 
(Office W harf 23 River St.) 


—BETWEEN— 


Cleveland and Detroit. 
| MACKINAC ISLAND, 
St.1gnace, Alpena, Cheybogan Harrisville, 


| OSCODA, SAND BEACH, 


Port Huron, St. Clair, Oakland House, 
Marine City. 


CLEVELAND AND DETROIT 


DURING SUMMER MONTHS. 
! 





Special Sunday 
Trips between 








For full information, rates, tickets, etc., apply 


E. B. WHITCOMB, G. P. A., Detroit, Mich. 
| T. F. NEWMAN, G. A., Cleveland, G, 


| —OR AT THE— 
Travelers’ Information Bureau, 


224 Bank Street, Cleveland, Ohio. 
Who also have full line ocean tickets, etc 





Valley Short Line, 
CLEVELAND» AKRON, CANTON & MARIETTA, 


DEPART. 
No. 1, Mail, 7:30am daily. 
No. 3, Fast Express, 11: 
Sunday. 
No.6, Youngstown Accommodation, 2:30 p m, 
daily, esoapt Sunday. 
No. 7, Fast Express, 4:30 p m, daily. 
No. 9, Akron Accom., 7:45 p. m., daily. 
ARRIVE. 
No. 2, Cleveland Accom , 7:45 a m daily. 
No. 4, Fast Express, 9:55 a. m., daily. 
No.6, Fast Express, 2:3) p m, daily, except 


a m, daily, except 


Sunday. 
No 8 Cleveland Accom., 5.35 p m, daily, except 


Sunday. 
No. 10, Mail, 7:00 p m, daily. 
Depot—South Water Street. 
WM.THORNBOURGH, R, A. CARRAN, 
Gen. Manager, Gen. Pass. Ag’t. 











THE FAVORITE 


AND 


Picturesque Route 


TO 


New York, Boston and the East. 


—_e—————— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


—_——_o—__—_ 


Uhange of time goes into effect May 20. 1888. 

Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 










Depart. 
No. 62, Mahoning Valley Accommo.....t 640 a m 
No. 72, New York Express,............0000+ *830am 
No, 72, Fast Pittsburgh Express.......... *830am 
No. 64, Fast New York Express........... *30pm 
No. 64, Pittsburgh Expresgg.................. *300pm 
No. 66, Youngstown Accommo....... *500pm 
No. 68, Pittsburgh Express.................. 41110pm 
No. 68, New York Express............s000. +1110 pm 
No. 70, Pittsburgh Local Express......... *1140am 
No. 74, Shenango Valley Express......... 14pm 
Arrive. 

No. 73, Shenango Valley Express......... +923am 
No. 61, New York Exnpress.................... +645am 
No. 61, Pittsburgh Express......... ebeistind +545am 
No. 65, Fast New York Express............ *1055a m 
No. 65, Pittsburgh Express,............ss00+ *1055 am 
No. 67, Pittsburgh Express.. tf 12pm 
No. 63, New York Express... *705pm 
No. 69, Pittsburgh Express *840pm 
No. 77, Youngstown Local.............0+++. «* 723 am 

No. 13, Erie Express, carrying express 

matter only. from all points 

East and South-east, carries 
No passengers (except Monday) {120 pm 

* Daily ily, except Sunday. 


&@-This is the only route by which passengers 
can _ reach Corry, Elmira, mpton. New 
York City and intermediate peints witnout 
chanwe. No change to Boston and New land 
cities. 

Baggage checked through to all points East. 

Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Ventral Depot, South Water street and 
Viaduct. Cleveland. Ship by Erie Express. 

E. B. THOMAS, 2d Vice Pre<ident, 
Oleveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, e 
New York. 
W.C. RINEARSON, Ass’t G. P. A. | 
3 Cincinnati, O 
M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 


Cleveland, 0. 





Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta Caliwell. Cambridge, Newcomers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, buffalo. Toledo Pittsburgh, New 
York, Coshocton,. Newark, Zanes- 
ville, Columbus, Chicago 
and St. Louis. 


In effect April 22d, 1888. 





GOING NORTH. GOING SOUTH. 














No. 4. | No.2. | STATIONS. | No.1. | No.3. 

9 55am| 200 am)..Parkersburg...| 245 pmj1155 am 

12 20 pm| 6 45 ar‘etta.... ./10 15 4m] 7 13 pw 
12 40 705 Caywood..... 55 6 53 
12 46 pw i . Stanley...... 9 49 647 
100 7 25 Whipple...... ¥ 35 6 32 
110 SUP. lesue Warner...... 9 26 6 22 
123 TR» Decsun ic ctadecis 912 6 09 
130 7 55 .- Macksburg...| 9 05 6 02 
137 801 |...Dexter City...| 8 58 5 55 
141 805 |...South Olive...) 8 54 5 50 
148 812 -Dudley...... gi 7 5 43 
157 820 |.....Caldwell...... 8 40 5 3€ 
207 830 |..Belle Valley...) 8 30 5 26 
217 ye ee TO cnaens 819 5 16 
229 8 52 Pt. Pleasant...) 8 07 5 04 
242 9 04 .-oByesville.....| 7 53 450 
3 00 925 | ...Cambridge... | 7 36 435 
3 07 9 32 .-«Oldham’s.....| 7 27 427 
314 940 ...... Miller’s...... 7 20 420 
3 24 9 50 Kimbolton....| 710 410 
3 39 10 05 Guernsey ....| 6 56 3 55 
347 |1012 Post Boy...... 6 49 347 
3 58 10 23 N. Comerstown| 6 40 3 38 
405 |1030 |...... Wolf’ ...... 6 31 3 29 
417 10 43 .Phillipsburg ..| 6 20 317 
422 |1048  |..Black Band...) 614 312 
4 28 10 54 coos DUPNOP’S 200.00 6069 3 06 
438 11 04 .-Canal Dover..| 600 am| 257 
5 00 11 27 ar. Vall’yJ’n.lv 235 
602 [1135 /Ilv.Vail’yJ’n.ar 220 
12 19 PM...... anton....... 130 
132 | .reoss Akron........| 1231 

236 |... Cleveland...’ 11 20 am 
800 ......Buffalo ...... 5 40 
1115Pm|) 620 .|...... Toledo........ 745 











Train No. 8 leaves Marietta at 140 p. m., 
Whipple 240, Warner 3 00, Klba 3 20, Macksburg 
335, Dexter City 347, Caldwell 425, arriving 
Cambridge 620 p.m. Train No. 5 leayes Valley 
Junction at 5 13 p. m., arriving at Canal Dover 


3) p. m. 

Through coaches ontrains Nos.2 and 3 be- 
tween Marietta, Canton, Akron, Cleveland and 
Toledo. Close connections made at Marietta 
with C..W. & B., M..C. & N., Z. & U., and Obio 
Kiver Packets; at Cambridge with B. & O., east 
and west; at Newcomers'own with P.,C.& St... 
east and West; at Canai Dover with, L. & W. 
and C. & P_, north and east; at Valley Junction 
with W. & L. E. and Valley Ry: 

W.K. Ricaarps, 
A. T. Wickorr, 


Gen. Pass. Agt 
Gen. Manager, 




































































IRON TRADE REVIEW. 
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‘4, to 6 im........ 
vy to 9-32 an 
$6 8M cececsrec cocesccseese 
2 to 9-16 wide by 2 to 54 thick.........seseeeserer severe v 
wessemer and O, H. Steel, 
b 2%, 
UMOTY vcecescsecccccececes eonveceecess ase price. 02 
ee 8 eo 
Spring ...-...-cecoccverereceeesvssenevorse sees = 
Sleigh Shoe........0s-+ )234 
00 Cal Kircsscnsaseenyecser- ecaceserssoevssece 03 
Cutter Shoes. tapered and burr... 
For ext? a sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
cts. per Ib ex. 
1to3 Pipes WMC]. cccccccsscesesse biackd doviiitwsioed Weoebans , ° 
3% to OF on cankondee capcuendbesesindegeadsdbnipeuban Gein 
$19 06 EEE TELA AA RATIOS RN 1.0 
Ye t0 15-16 $*  ssesoe cccceccserersvoressrncsesseses seve sesens 0.2 
to 11-16 “‘ +203 
eek S| Bike eee 0.4 
Re ote Wey * pesilinaiaid 4 
Hand oe cutting, specified lengths, abve 34 in..0.2 


Machine cutting, specified lengths, 1? to 24 in....0.4 
Machine cutting to specified lengths less than 
12 inches, according to contract, but not Jess than 
0.6 cents on each size extra. Sawing, one-half 

of the above extra for cutting. 
FLATS. cts. per Ib ex. 


1% to 6 in., by 5-16 to 1 in. thick...... base 
1% to 6in., by & and 9 32 in. thick. Os 
1% to 6 in., by 3 16 and 7-32 in. thic 
1% to 6 in., by % and 5-3? in, thick 
3% to 17-19 in., by % to 1 in. thick... 
23 to 17-16in., by 3-16 and 7-32 in. thick 
$} to 17-16 in., by % and 5 32 in. thick. 
ry) to 11-16 in., by 4 to 4 in. thick.. ...... 

to 11-14 in., by 3-16 and 7-32 in. thick 
se to 11-16 in., by % and_ 5-32 in. thick. . 











to % in., by 1-16 and 3-22 in. thick ...... 
i468 s 11g in., hy 1.16 and 3-°2 in, thick. 
1% to 3 in., by 1-16 and 3:32 in. thick............... 
These extras apply on Tire, Toe-Calk, Sho 
and Flat Machinery Steel, also on Cutter Shoes. 
SPRING STEEL FLATS. cts. ex, 


1% to 4 in. by No. 4 gauge to in. inclusive,base 
ry 1%in. by No.1 gaugetodgauge “ ...0.2 
1 to3in. by No. 5 gauge to7 gauge 0 
% to 3 in. by No. & gauge to 10 gauge 1 
3% to 3 in. by No. 11 gauge to 16 gauge veel 
$3 to 3 in, by No. 17 gauge to 20 gauge afer 8. 

5 

6 


MmiisS> SSS S99S5 
CUSCD DLO WH WD 


8Z to 5 in. by No. 10 gauge to 16 gauge 
4 to 62 in. bv No.17 gauge to 20 gauge 
to 62 in. by No. 21 gauge to 24 gauge a 
Bessemer and Open Hearth cut to length, 24 
neh and over 1-10 cent per lb. extra, and under, 
y spe cial contract. 








ROUND SPRING STEEL. cts. ex 
54 to 1% inches... base 
h 

V4 inChEB........seecreeeeee pukaedcanasegnsmistbsbescnesccesasisoh 15 
English Tool Steel. 

JORGRUE a ccctetcees <etiepalael statins tiebbentauescdses <actiten 16c 

Oe OO Pe a ee: 

8 48 TN FO Arak din ca asian Lgrnebeadtoseeiasenkns 36¢ 

Burden Boiler Rivets. 
4, %, 11-16 and % inches diameter................+ 4 00 
Bridge 34, 9, 1116and % inch diam .......400 


Rollsand Oastings. 


Furnace floor ard straightening plates.....144c 
Housings ana castings not Cinerwine specter, Xs 





c 
Guide plates.......... seoneesesscensncssovoneeseoss 2 is 
Spindles and Coupling boxeb................:..s00 1% 
Sand rolls and pinions, large size... enasoosa 2¢ 








Sand rolls and pinions, small size.............0.2)4¢ 
Pipe mill castimgs.........ssrerseereerceseeseenserees 3 C 
Rolling mill castings under 509...... ............06 
Spur and bevel wheels, large 

Spur and bevel wheels, small........ 
Pulleys up to 30 inches............. 
Pulleys over 30 inches..... ave ‘ 
Engine castings, light .......... ne 3% 
Engine castings, heavy K 


SCRAP IRON AND OLD METAL 





























Net Ton. 
Wo. 1 BR. BR. WHOSE BOPMD ...-ccccccesscss wn cces #23 00 
No. 1 wrought scrap..... . . 2000 
No. 1 Machine cast scrap........... . 1500 
Stove plate (free from burnt iron) . 1050 
ROI BIE. ccc acanenactantassdecnsensbancene 11 00 
Pines and flues (Clean . 13800 
Tank iron......... aceceste . 1250 
Hoop and band iron... 10 00 
Tron axles ....... 28 00 
Light sheet iron ..... 10 or 
Axle turnings .............. ah 16 00 
Wrought turning (free from cast 15 00 
Wrought iron, oily drillings........ 14 00 
Cast DOTINGS......cccrcccccccerecccere . 1100 
Malleable iron. 10 59 





Uncut wrought iron boilers... 
Steel boiler plates 
Oldiron T rails... 























Old steel rails ........... 23 
Car WIOGIS nscrccccccccesccccscosscsccceccccocccocee weceeess 20 00 
Old cor “4 7 
No.1. H. red Brass 84 
Heavy yellow brass 644 
Light yellow Brass....... 6 
Scrap Zino 3 
Tea Lead 8 
Heavy Lead ouaaes 8% 
WROUCHT IRON PIPE. 
DISCOUNTS. 
Discount 
Per Ct. 
Wrought iron pipe: Butt sate X str 
ad | PPPPPITTITIITTTIT TTT tT 
Wrought iron pipe: Lap black........... X str a 
bE iN eS ¢ REO REE oe B 
Wrought iron pipe: Eutt galv......... 2 
- sie fF RRR 5 
Lap-welded boiler tubes......ccccccccsscercereee 50 
= III. 1. oieisascucanhtnanmesenane  4asabh 
e Ne a ees | tshecs 
Tel WEIR: ici siccatveronsconccrsbserste See. sscane 
Sheet lead...... wecbesenes cesesseneees RRR _ 
Galvanized spiral pine iektsedansna ae ee 
ad _ ttings.... aaa 30 
Patent adiustable ells.........ccceeres sessee oe’ --» ae 
Globe ventilators......serssceeresreseeesers ax 
Tin tubing....., ccsccsrrccsssccersoesecceososnesonsvoceoces 50 
Fittings fOr S@Me....ccccocscocsssscsceseess soeateesvese 30 
Zxpanding conductor pipe and fittings...... 40 
Cast iron piece fittings for wrought iron 
Pipe, black and galV..........ecsesssseereseesersres 70 
DASA ORE BNO cicmnmnwimamnn 





Malleabie unions............ SaspblelSbapeel? chabtacsooni 


flange unions 
Long screwr........0: aston 


Gas pipe hooks ...... bililasiinie bi fiindetsasomsgeine 
Cast iron flanges, manifolds and expan:ion 


TOO MAMBOTS... 5o5cc5cscsisessecseensanvenene cone 65 


ae. ee and expansion plates, coil 


sta 


safety, 
and foot valves 


all iron 


Brass: Globe, angle, check, cros 
and radiator valves............. 

Tnrottle and butterfly va'ves 

Brass: 


meter cocks 





Mississippi gauge cocks. 
Bingham my 
Gas proving pumps 


HS OeEOOOe eee eeOee Nenennneeeees seen eeeeeeeeeeneereeene 


nds 
Iron gg Globe, angle, check, cross, 
utterfly, throttle, back pressure 


OOOO wee enero eee eeere ee ee eeeeem: seeeeenss 








Brass: Expansion joints and steam bibbs.. — 








Oil cups. tubricators and a 
Cocks for steam gauges 
Cylinder cocks........ 
Comp. gauge cocks....... 
ater gauges, steam whi 
valves ; 





Galvanized wrought ir 
52 gallons 





Cast iron soil pipe, to6 


fittings, to 6 in. 





. slop sink 
Drive-well points..... 
Ground key work: 


Rough and fin. plain, tray and bath bibb: 
: stops, shower stops. hy- 


drant and ball cocks..... ...... 


Di casdnccnincs acd oananslccssxseekensapsthcoce 
Shampooing and sunk cocks. 
oe 2 eae 
Fnacpering 
Double bat 














67% 


. 63&10 


OOOO rere n enna Se eeeeees eeneeseeeens 


HOR eee Ree eeee arenes eee eeeE eee Serene sees eeeees recess 


eee eeerer ee eneressecees sen teeeeereresseeeeese 





face, per 
SAN ETO srsereereeeeeeeeMOt, $1.20 16 
bath, sink and } 
wash tray PlUGS..........ccccceseeee de &10 
Soldering nipples and unions. 5410 
Union joints nial’ bu&1 


End ferrules; street washer screws 


sockets , 
Pipe taps, reamers and dies... 
Plain pipe tongs and gas plyers... 
Wrenches: COO ..scceseverrproersternss 


ss Armstrong. 
a gous & Call 


Pip? tongs: 


‘* —_Bauer’s pipe and bolt 
Machinists’ LAMMETS........0.0+4 


Corper ‘ 
Pipe cutters: Stanwood 


Eureka... 
os Saunders 
« Barnes....... 


Malleable oilers and hand lamps 


Screwing Stocks.......-..ssssssesseseeree 
Armstrong s adjus:able stocks and 


Waste, at manufacturer’s prices. 
Gas fitters’ cement 
Hair felt......c.ccocses 





Riley Bros. cement......-.. 
Otley Bros. steam packin 
Mineral wool............... , 
Lubricating CoOmpound...........-.seeeeeserserees 
Malleaple iron fittings, black and gally...... 25 | 
Wrou-ht iron couplings and nipples, black 
GRAIL TARY». =<0c00c0nseceeemboepopabssunvesoseoteecunee 70 
Standard Wrought Iron, Steam, Gas and 
Water Pipe, | 
4 > ] 3 ” | 5 | cB 
ae] 3.) 38] 2 | 38/2 %8] .23 
Sal 85S) 855 A | -mvelles!| SER 
eael-e@ se -™E & | ESS) see £33 
Ses AER MEH) 35 1 Os™i228 6] Amd 
aea) & | 8S) & |e | ee 
In. In, | Lbs. | 
% 004 | 005 068 | O02 | 27 0 05 
4 | 004 0 05 .088 0 42 18 005 
0 04 005%) .091) 056) 18 005 
005 | 007 109 | 084) 14 005 
4 | 007 009 | .118 112) 14 005 
1 009%4| 012%! .134| 167 | 11%) 006 
1% | 012%} 017 140 | 224 11%) (007 
1% | 022 | 025 145 | 268 | 1144} 008 
2 028 | 032 154) 361] LL} 010 
2% | 044 | 049 204 | 574 8 015 
3 058 | 064 | 217) 75 8 0 20 
3% | 070 | 086 .226 | 900 8 025 
4 085 | 100 237 | 10 66 8 0 35 
4% | 100 1 25 -246 | 1249 8 0 45 
5 120 | 150 -259 | 1450 8 045 
6 165 | 200 -280 | 18 76 8 070 
7 200 -301 | 23 27 8 0 85 
s 275 .322 | 2818 x 100 
y 370 344) 3370) 8 1 20 
10 475 | 366 | 4006 | 8 1 25 
ll 575 | 375 | 4502 | 8 150 
12 | 650 | 375 | 4900 | 8 | 250 
13 | 775 875 | 5400} 8 
14 900 | 375 | 5800) 8 
15 mo | 27h | 6210 8 
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2 Extra Strong, double above list, 
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FOREST CITY FILE WORKS. 
EE. MooREsS 


=» 





BRo= 
agar = 


ee. : 





‘o 1 Steel. 


FILE AND RASP MANUFACTURERS 


65£10 We make a specialty of Files made from Extra | Office 26 South Water St. 
bevigewbaseotunvavabiledsdspcasheeubeintabeneueces 65419 


Works 18 to 24¢ 
CLEVELAND, 0. rst. 










The McFarlan & Nottingham Co. 


MANU #ACTURERS OF 


LATHES, PLANERS, SHAPERS AND 


DRILL PRESSES. 


220 'West Second St. 


CINCINNATI, OHIO.’ 32ly 





co. 
. MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufey ers of 1Ne Worswick Patent Radiators. 
AGENTS FORK IRON PIPE AND BOILER TUBES. 
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ADT & SON, 


NEW HAVEN, CT., 
BUILDERS OF 


‘Machinery for Straightening and 





Cuiting Wire. 


Also for GENERAL H*KDWARE M iN- 
UFACIUPING 
Please mention this paper. 





NEW OTTO RUBBER TIRE 


BICYCLES. 


2 NOSTROVGER BICY( LE MADE. 

A.W. GUMP & Cu , Day'on, 0, 

52 inch, factory price $60.00, our price $10 00, 
" i sl 55.00, ** - +5 00 





4g “ « 66100, ° ** 93.00. 
46 a “es Tf 45.00, “ee se 30.40 
“a ‘ “« po « gee 


Order quick. Also 250 second-h nd Wheels. 
Repairing and Nickeliog. Bicycles and Guns 


taken in trade. 
Holder. 





Walkers Tool 


For holding drills and reamers 
for lathe work. Prevents break- 







for drilling and ree ming 
holes by hand, and tor 


presses, ete. Five hold- 
Sy ers in aset. Made with 
double handle, when required. — 
Walker Mfe. Co,, CLEVELAND, 0. 





‘ng or slipping. Can also be used | N 


reaming holes under drill | 


Thaddeus of Warsaw. Porter. 
That Beautiful Wretch. Black. 
Thicker Than Water. Payn. 
Three Feathers. Black. 
Three Spaniards. Walker. 
Tour of the World in 80 Days. Verne. 
T0,00C Leagues Under The Sea. Verne. 
Vwo On a ower. Hardy. 
an Nostrand’s Science Series, (18m¢ a 
boards. Amply illustrated where the sabject 
ene! 
No.2 Chimneys for Furnaces. Fire-p] 
Stel.m.Boilers. By R. Armstrong, aa 
ondaedition, enlarged 
Mo. 2. Steam-Boiler Explosions. By Zerah Cole 
urn, 
No. 8. A Treatise on the Compound Engine 
By John Turnbull, Jr. Second edition, 
by Prof. 8. W. Robinson. revised 
D.C, Ls 


Corner Water and St. Clair Streets, 42 CLEVELAND, o. 
Double Extra Strong. double list of Extra 
one A Great Off 
ee ee eat Offer 
124! 4 leees| |si isral 
: ; eo} = x |S 
=/@) /S855) & gs OF VALUABLE BOOKS. 
2 | eS) | 3S | =| Oui previous offer of books was so well received 
bok eos] B © tes] that we have decided to enlarge the list, hence 
les | Sle | We Will Give as P 
"lan! ~ | oe} 
122 | leece| = gz | We Will Give as Premiums 
C= = SGbo ES pee De WITH THE 
45 |S) 
ad Pte |= | WESTERN MACHINIST 
“ | ee fo for ONE YEAR, at the remarkably low price of 
aa =" | $1.25, any one of the books named below. The 
a | s2 . |eses = |=|..| | book delivered free. 
Sra © | woe se 8| Dt oad All these books are printed from new plates, in 
> | SF | . large, clear type. on good paper, very hand- 
| ; 4 | Fa somely bound in cloth, black and goli. 12mos. 
nN —_—_—_————— — } 
~+~/|33 ‘ ESS EDN 
tants ta | |] ss} Adventures Among the Indians. Kingston. 
| | > t | . ve : 
x 3 : cine es | Arabian Nights Entertainment. 
| Se ek Is | SSseq S| S| -<¢} g | Cast Up by the Sea. Baker. 
w |X | ackies © | 2369 | |*!*| ¢| Daughter of Heth, A. Black. 
= # +> . |] -| 2 | East Lynne. Wood. 
> is 7] oe a S\> | c| © | Eight Years’ Wanderings in Ceylon. Baker. 
Is | S: 3 —____| A |-| 4 | |=} Urling The Bold, Ballantyne. 
lee |— 19 2 tas) me nit | | & |) Ethan Brand. Hawthorne. 
‘el laeig| | Gidil @) |< t*| S| Feliz Molt. Eliot, 
resp re dandy 9 esac. oO ¥ | ¢ | Frankenstein, and Denis Duval. Mrs. Shelley 
Ae ey little! lal® et ane eri 3 F 
SIS 1% fa $34 | yey | & | Franklin’s Autibiography. Franklin and Stuber. 
leToel | 2:i) 5 | @ |] %| S| Green Pastures and Piccadily, Black. 
= |N | aa “| | $i: > | 2 | > —| &| Haunted House, and the Coming Race. Bulwer. 
Bi) |} iii S| | ais | ~| =| Hyperion. Longfellow. 
he} |e iz | L333 241¢ ae "| 3 | Ivanhoe. Scott. 
lei iS tia} | Fs deh eat | af lee heel & | dane Hyre.. C. Bronte. 
= mmi@| | ii Al lel. | | 5 | John Halifax. Mulock. 
| In | AS ed it hc de te Alyy | 2 Ladies and Gentlemen’s Etiquette. 
| Aa | ——— i a ee oe | | | | =|: | Last Days of Pompeii. Bulwer. 
INe * ae : ; | |e 7 | 
(sisiad sl | See ls \ | Last of the Mohicans Cooper. 
j= | : en ia | —| & | Macleod of Dare. Blach. 
la Ie | RB bukert-2 € | |“ || ©) Maid of Athens. McCarty. 
| “i a eee s. #1 ..| 2 | Mark Seaworth. Kingston. 
rf ~—— } Bs Be 8 od ie Midshipman. Kington. 
ion | R= aw ——| 2 | Mill on the Floss. Eliot. 
ee i a a | six Mysterious Island. Verne. 
|g Saxee Oliver Twist. Dickens. 
sacs cae Ai et a Sep Tal a = Gut Metal bd i gy Dickens. 
ie aoe :} :) £ | Paul and Virginia, Rasselas, and Vicar of Wake. 
ir i ate ae © i] | 31. field, St. Pierre, Johnson, and Goldsmith. -_ 
| 18] ig See =| :| | Red Eric. Ballantyne. 
o| is a tat § £1] tite | Rifleand Hound in Ceylon. Baker. 
if} i® eS |2] :) | Romola. Eliot. 
lz | 2 Bar: >| :| §| Round the World. Kingston. 
19] rx eee |. | :| S| Sartor Resartus Carlyle. 
2) iA | $2 re S| :| & | Sevttish Chiefs. Porter. 
Bl ine PBRig = | :| 4 | Shadows and Sunbeams. Fanny Fern. 
| fe | ie ie g° 2] :) &| Shandon Bells. Black. 
) ae = 8°35 = #| * | Sketch Book, Irving. 
g ee S : I g >1s/ 8 cpeniee Bet. and the Black Dwarf. De Quincey 
3] @ | BE Ss (S| &| | Stoddard’s Readi d Recitati 
lo | we a z- =| 5 Stoddard’s Readings anid Recitations. St . 
5 2- Pied an | (2 al E Strange Adventures of a Phaeton, i 
Age lis 2 —~| ¢|&/| Sunrise. Black. 
© | tem |e: 6 o| ol* 
7 laa 13 @ PAL 


No. 9. Fuel. By C. Williams Siemens, 
to which is appended the Value of Artificia 
Fuel as Compared with Coal. By Jno. Worm- 


No. 1 Safety Valves. By Richard H Buel, 


No. v4. A Practical Treatise on the Teet 
: Wheels. By Prof. 5. W. Robinson. ae 

No. 27. On Boiler Incrustation and Corrosion 
By F. J. Rowan. ’ 


No. 29, Steam Injectors. Translated fro 
French of M. Leon Pochet. = Ge 


No. 34, Foundations. By Prof. Jules Gaudard 

mS frensloted frem jhe French. eT 

No. 47, Linkages; the Different Forms and U 
_of Articulated Links, By J. D. C. De hess, 
c 


No. 66. Dynamo-Electrie Machinery, By 8, P 

Thompson. With notes by F. L. Pope. 

No. 68. Steam Heating. By Robert , 
Send postal note or express order at our risk. 

but stamps will be received. Address, 


| CLEVELAND PhINTING AND PUB. CO 


Cor. Wood and St. Clair Sts., Cleveland, 0. 








ee 
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CE. PRESLEY &C '§ CLEVELAND. O. 


Tools, Supplies and Machinery. 


ACENCIES: 
STERLING EMERY WHEEL CO., 
Emery and Corundum Wheels. 


BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 


CHAMPION BLOWER & FORGE CO., 
Blowers, Exhausters, Forges,&c. 


J. B. WILLIAMS & SONS, 
Oak Tanned Leather Belting, R. H. Lace: 


THE CLINE ENGINES. 


The most compact, best built and cheapest engine manu- 
factured. Boilers of Steel tested to 180 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, pcm pl*te. 150. 
$230. 


Usually rated at 3 and 5 Horse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch Engines and Boilers. Write for Catalogue. 


ELMER E. CLINE, 


50 and 52 Ely Ave., - - ALLIANCE, O, 





































4-Horse Power, - 








A.M. Attyn Sec. 
—THE— 


= Tah iO 


WHOLESALE 








~~ of Pine & Hardwood 
Hl 
= Lumber Dealers, 


47 CENTRAL W4y, 


Cleveland, O. 


Fine Hardwood Finishing Lumber a Specialty. 


i PLAIN OAR. oye OAK ASH, CHERRY, WALNOT, Lar. HICKORY, 
H D BIRCH, noes. MAPLE, BIRD’s EYE MAPLE, WHITE MAPLE, 
; EECH. ELM, sOUTHERN PINE 

i me... and Uar Timber Cut to Order. 
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| The Eureka Furnaces. 


Are the ONLY SELF-FEEDERS for SOFT COAL, 
and are equally adapted for 


FIARD COAL or CORE 


With unequaled record for efficiency and economy. 


“New Champion” §tee! Furnaces 


Plate 


Second to no surface burner,in the market; for 
Hard or Soft Coal, Coke or Natural Gas. 


THESE FURNACES ARE MADE IN 
VARIOUS SIZES. 


And arranged for either brick or galvanized iron casing, 

and are placed under our own supervision. Before se- 

lecting a Furnace for your residence, store-room or 
church,‘call upon us, or 


Send Postal for Catalogue with 
Testimonials. 
AGENT WANTED IN EVERY CITY. 


THE BRYCE FURNACE CO., 
‘DAYTON, OHIO, 
PATENTEES AND MANUFACTURERS. (3-ly 


THE NEW IMPROVED SCREW WRENCH 
IS THE LATEST AND 


BEST WRENCH 


Now in the market. For descriptiv ecircular 
and prices address 


The Sterling Wrench Co., Sterling, 0 

















Cambridge Roofing Co.. 


Menufacturers of 


JROWL'S PATENT STANDING SEAM, 
Plain Rolled, Corrugated and Crimped Edge, 


i toofing, Biding 9 and Ooiling, Made of Steel and Charcoal Iron, awarded | i 
First Medal by the New Orleans Exposition. ; 


CAMBRIDGE : OHIO 














Office, 24 So. Water St., 









EYNON & INGERSOLL, 


leonard and Winter Streets, - 


J 
) 
Cleveland, ., 


MANUFACTURERS OF 


Milling Machines, 
Universal and Plane Die-Sioking Machines, 


Index Centres for Planers and Shapers, and Special 
Machinery. Also Jobbers in 





Milling and Index Drilling. 


No. 2 UNIVERSAL, 4a Write to us for Catalogue and Prices. It will pay. 


Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Iron Work for 
Brewers and Distillers. 


PLUMBING, GAS AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY, Ohio, 








04-ly 


SEND FOR LIST OF STFEL RULES. 


No. 31, 1 ft. 
No. 4I, 1 ft. 








D om Leather Cases. 





Neatest Pocket 
Rules Out. 











jample sent by mail 
for 40c. in stamps. 


























FUR SALE BY THE TRADE CeNecRALLY. 


LUFKIN RULE COMPANY, 


CLEVELAND, OHIO. 





aSYKES IRON ROOFING Co., NILES, O. 


SYKES’ 
IMPROVED 


Best Roofinthe FF 
World ala 















All my Iron is 
Re-Rolled and 
Box Annealed, 
well Painted on 
both sides with 
Best of Paint 
and Pure Lin- 
seed Oil, 






SNES 


Suitable for all LOCA 


classes of 
Buildings. 
Easy Put On. 


f= Send for Circular and Price List, and mention this Paper. 


THE TNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. 


For Rolling Mills, ae Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 to 150 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 
M. V. SMITH’S 
Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 




















THE LAIDLAW. & DUNN 8, 





Manufacturers of the 


. Hero” ' Vertical Boler-Feeders, 


—of— 
McGOWAN 
PUMP (9 
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148 and {50 E. Front St.. 


GEO. C. KEENE & CO.. 


Cornice and Roofing Machines. 





| FREE SITES 
: ee SO 


Manufacturing Establishments. 





correspond with 





appreciate at cash 2 





| WILSON VANCE. 


Free sites and free gas for fuel are given to first-class manufacturing enterprises, 
who propose in good faith to locate at Findlay, Ohio. I will be glad to 
persons controlling such concerns, and 
will give personal attention to visitors. 
I buy and sell real estate on commission; have sold nearly a half million dollars worth 
since the lst of February, 1887, and in no case has the property failed to 
5 per cent. per week on the total 
amount of purchase money. 


ly- FINDLAY, O. 











IN USE. 


e { 


Cincinnati, O. 


: Over 25,000 
 sezte honed Y 
=-eW, 


S1zEs : 


92-3m 


Combined OTTO Gas Eneipe. yamee 


OTTO CAS ENCINE WORKS 


Schleicher, Schumm & Co.,  { Ehiladelphia. 


izontal OTTO Gas Engines, 
— Vertical OTTO Gas Engines. 


Twin Cylinder OTTO Gas Engines. 
OTTO Gas Engine Dynamos 


1, 2, 4, 7, 10, 15, 25 and 50 horse-power. 





SEBASTIAN 
MAY & COMPANY’S 
Improved 
Screw Cutting 
Foot or Power 
Lathes. 











— 


Catalogue of’ Lathes, Drill 

ses & Machinists’ Tools 
#nd “upplies mailed on ap- 
plication. Lathes on Trial. 


164 W. Second St., 
— 441ly CINCINNATI, O. 








THE JEFFREY MANU’FG CO. 


116 W. State St., Columbus, O. 
Manufacturers of 


Roller and Detachabie Chain for 
Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN, 


Barrels, Boxes, &c 
—o 


: Send for 1887 Illustrate¢ 
Catalogue. 


Correspondence Solicited. 








SEND FOR 


NEW 


ILLUSTRATED CATALOGUE 


AND 


Price List 
MILLING MACHINES, 


Drill Presses, Lathes, etc. 


Ready June 15th, 1888. 


E. E. GARVIN & CO., 
139-141-143 Centre St., 
NEW YORK. 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malieable and Cast Cas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, ETC., 





ETC 





G. W. STOCKLY. President. J.J.TRACY, Vice-President. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. 
8. M. HAMILL, Jr., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





—_— Tae — 


Brush ElectricCo., 


SOLE MANUFACTURERS UNDER ALL THE 
Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUK AGENT TO MAKB PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC CoO. 


CLEVELAND, OHIO. U.S.A. 
AGENCIES EVERYWHERE 93 





Eo x. Kurret ai Snvnce 








LATHES Zu, 

.And Brass Finishers’ 8 Ee 
TOOLS. gee 

° s “se 

CACE MACHINE WORKS, <i 
Waterford, New York. 79) we 








FROM *. TO 15,000 Lbs. WEIGHT, 
TRUE TO PATTERN, sound, solid, free 


STE, ea 
a ree Ge 





ton Heads, ote 
every descr ption. 

GAS T | K f S CHESTER STEEL CASTING CO., 
chester. Pa. } 407 Library Bt. Philadelphia, Pa 


! 








PENCERIA| 
PENS 


WW TEEL 





E. T. BARNUM, 


MANUFACTERER OF 


Wire and Iron Work, 


Wire and Iron Fences, Iron 








Champion Rubber Bucket 


CHAIN PUMP. 


Manufsotured § B.Crawford 


Chai NORWALK, OHIO, 

in Pump Pipe Buckets, 

, mon & Exgoneien. Wood ‘hoe 
Pumps; also dealer in Steel 

a 
ucewen 

car Iota. rpenden fe 










Patents. 
H. T. FISHER, 


SOLICITOR AND COUNSELOR, 


Late my ae U.S, Patent Office. Hight years 
ce in F ing Prices moder- 
ate. Satisfaction guaranteed. Write or call for 


34 Blackstone Building, CLEVELAND ©. 





WEBER & LIND SIGN WORKS. 
Artistic Signs. 
Cor. Ontario & Huron Strs., 


CLEVELAND, O. 


Show Cards; Silk Banners, Bunting, and 
Streamers; Picture Painting; Carved ; 
Metal. (#lass and Cloth Signs. 03 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND, O. 









LNB a 
ont TUSSLE NTT 
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THE AMERICAN 


Manufacturing, Mining & Milling Co., 


MANUFACTURERS UF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for har ulverizing); The Crescent Pul- 
verizer ( for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s Improved Amalgamating Pan (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


c.& G. Cooper & Co., Prop’s. 
Manufacture é 


Corliss Automatie Cut-off Engines, 


50 to 450 Horse Power. 
Slide Vaive Stationary Engines 


All Sizes, Extra Heavy, with Girder, 
Box Frame. 
PORTABLE ENGINES, Center and 
Side Crank, 6 to 40 H. P. 
at ey ENGINES, 8 to 18 H. P. 
LS, Extra Heavy, Standars 
ge yy with Self- ing Bleckt 
and Late Improvements. 
ubular, Locomotive and Flue Boilers. 
Address C. & G. COOPER & CO., Mt. Vernon, 0. 







ths 
» nn 
=~ 





Send for Prices and Descriptive Cireulars. 115] 
. Pratt, Agent, 80s St. Clair St. Cleveland. 0. 


The STANDARD TOOL Co. 


CLEVELAND, OHIO, 

Manufacturers of ~~ 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS, 

Straight Shank Drilis, 

Machine Bit Drills, 
Screw Driver Bits, 

Bit Stock, 


















Sockets, 
Hand and 
Shell Reamers, 
Standard Gauges, 
Milling Cutters and Special 
Tools, Morse Taper Reamers._. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 07 


William Tod w& Co., Youngstown, 0,, 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 











Hydraulic Cranes and Accumulators. 
8@" Heavy special machinery generally. Send for illustrated catalogue. 





| 


J, Surva. F. W. Sarre | 


SMITH & TEACHOUT, 
nianatacrrers ot BOILERS, TANKS and STILLS. o¢ 21 Deron 


REPAIRING PROMPTLY EXECUTED. PLATE AND SHEET TRON WORK. ALSO 
¥LUES TAKEN OUT, PIECED AND RESET. NEW FLUES ON HAND. 


644 and 646 Broadway. Telephone 1121. [91-1y] CLEVELAND, O. | 


H. FE. Teacuovr. 








Lathes, Planers 
SHAPERS, 
DRILL PRESSES, 
Wood-working - Machinery, 


‘Engines and Boilers. 


= Wood Split Pulleys, Shafiing, Hangers and | 
m= Couplings. 





Write for Prices—it will pay you. 


Sherriff. & Ashworth Machinery Co., 


80 Water Street and 98 Ist Avenue, 92-ly PITTSBURGH, PA. 








CANTON IRON RCOFING GO., Canton, Ohio, 


MANUFACTURERS OF THE H. W. SMITH PATENT 


STEEL Corurated Iron 





Pa Roofing and Sid- 


he i Ceiling and Sid- 
ing; Crimped 
and calamined © Edge Roofi: g and 


BEADED 











steel, ‘ te siding, Koof 
legue, price list and samples. [06-6m J Pant, Roofer’s Paper, & 












“THI peg 319g 
Ivey Yowg Your gz 


LODCE, DAVIS &CO., 
: CINCINNATI, OHIO. 
20” and 24” U; 

* 26,30’ ana 38’ 

Feed Drills. 
“~ Send for Prices. 


ht Drills. 
Back Geared and Power 


IT WILL PAY YOU. 








—NATIONAL— 


SAFE & LOCK CO., 


BRAINARD BLOCK, « 
North Side Public Square, - Telephone 399. 
CLEVELAND, O. 


MANUFACTURERS OF—— 


Fire & Burglar Proof Safes, 


BANK VAULTS, SAFETY DEPOSIT 
BOXES, TIME sND COMBI- 
NATION LOCKS. 


WORKS, 
C. & P. R.R., bet. Garden & Quincy Sts. 








Corliss. fe The Lane & Bodley Co, 


Manufacturers of 


AUTOMATIC COTMFF ENGINES. 


from heavy patterns and of unex- 
celled workmanship. 


STEE. BOILERS, 
Feed Water Heaters. 
SHAFTING, PULLEYS. GEARING 


pe Rn. SS “TH OLANY «BODLEY 0. 
a LS - Nos. 1 to 25 John Street. 
CINCINNATI, 0. 
NEW ANDIMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship stric!ly 
first-class, 


THE MULLER MACHINE TOOL CO., 


Sth and Evans Sts.,' [44] CINCINNATI 0. 














MIX & BOLAN,No. 520 Washington St., 
DAYTON, 0., U. S. A. 
Manufacturers of 


Hardware Specialties. 


> SUPERIOR BOLT & RIVET CLIPPERS 


Something new; will cut any bolt or rod of iron. 
Cutter being at side ennmeee seer to slip cutter in a 
side :n place of over end of k, end do not have to 
4@ Send for Cirealar. 34-ly 















p%sh to cut like a shear movement. 


MAHON BOILER WORKS 
PIPES . K ( R M R( [ i SES 
KNACES & ROLLING MILL W ORK. 


WY. B.P OLLOC C 





















